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PHOTOGRAPHY WITH EMULSIONS. 



CHAPTER I. 

PRELIMINARY CONSIDERATIONS. 

The term emulsion i s derived from the Latin word " emul- 
gere," to milk out, and the definition of it las found in the dic- 
tionary is, " any milk-like mixture prepared by uniting oil and 
water by means of another substance." For our photographic 
technology this is hardly a correct definition, for by it we 
mean a sen sitive salt of silver in very minute division, held in 
guspensionj n some^iscQUs^ body, such as gelatine, or, more 
commonlYr colTodion. 

" An enimsion In its simplest form may be considered to be 
simply a pure silver haloid held in suspension in collodion or 
gelatine, and so well prepared that when a plate is coated with 
it, a homogeneous film results ; a film which, in fact, is at least 
equal Jn sensitiveness and in physical qualities to any which 
can be prepared by any other process. 

Emulsion processes are divided into two classes: one in 
which the emulsion is made up and used without any prelimi- 
nary extraction of the soluble salts which are necessarily pres- 
ent in their manufacture, owing to the double decomposition 
of the salts employed, etc., and the silver nitrate ; and the 
other where these soluble salts are extracted. In the first pro- 
cess the plates are washed after coating, and is usually confined 
to collodion emulsions ; while in the second they are coated, 
and generally left to dry spontaneously. 

We may say that all emulsions at present in voffue may be 
considered to be simply bromide of silver, since it is the basis 
on which all alterations by the addition of iodide or chloride 
are to be made. It will be seen in the context that these addi- 
tions are not unimportant as regards the range of sensitive- 
ness. 

The universal mode of production in emulsion is to dissolve 
certain soluble bromides (such as potassium bromide) in the 
collodion or in a gelatine solution, and then to gradually pour 
a solution of silver nitrate dissolved in alcohol and water in the 
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2 PEELIMINAET CX)N8n)EKATION8. 

first case, or in water alone in the second, into the viscous 
fluid, by which means solid bromide of silver is formed, to- 
gether with a 8oluJ)le nitrate (such as potassium nitrate). It is 
tliis latter soluble product which in washed emulsions is re- 
moved, since, if a nlm be left to dry without eliminating it, 
crystallization sets up, and tlie surface of the coated plate is 
spoiled. Silver chloride is readily enmlsified in the same way, 
substituting a soluble chloride (such as of sodium) for tlie sol- 
uble bromide. Silver iodide is also easily formed into an emul- 
sion in gelatine, but it is formed with much more difficulty in 
collodion. We give the chemical equation for the formation 
of silver bromide. 

Potassium bromide and Silver nitrate give Silver bromide and Potassimn nitrate. 
KBr + AgNO, — AgBr KNO, 

Bromide of silver may be produced in several molecular 
states, all of which have different degrees of sensitiveness. 
When we say different molecular states, we mean that the 
silver bromide has precisely the same chemical composition, 
but that it is altered physically, the molecules being larger in 
some cases than otliers ; the tangible molecule being built 
up of a greater or less number of primary molecules, according 
to the rapidity of the formation of the solid, and its subsequent 
treatment by heat, ammonia, etc. Thus, it is known that 
transmitted light, as seen through a film, may appear of a 
ruby, orange, green, purple, or gray color ; and of these, three 
seem to be different states of molecular aggregation — viz., 
ruby, green and gray ; the others are probablv mixtures of one 
or more of the three. We must assume that the reader is 
aware what a spectrum is. By exposing any of these modifi- 
cations to its action we find that tne range of sensitiveness to 
the different colored rays is varied. Thus the ruby and 

PRISMATIC SPECTRUM. 

H_ C F E D B A 



SCOVILL. 
OUM"^ WOLET VIOLET BLUE CR^EH YELLOtRaTlNFRA-Btt 

orange modification is sensitive to the ultra violet, the violet, 
and blue rays, and a little in the green ; the gray blue is sen- 
sitive to the same rays, but more strongly in the green, while 
it is able to be impressed by the yellow and by the red rays ; 
the green modification, when in collodion, is sensitive to the 
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PRELIMINABY CONSIDERATIONS. O 

ultra violet ; the blue, very slightly to the green, and much 
more so to the red, and infra red region — i.e.j those dark rays 
which are miscalled the heat rays. 

In collodion emulsion the ruby and orange form of bromide 
is that most sought after, while in gelatine emulsion the form 
which is supposed to give the most sensitive films is the blue 
gi*ay form ; though, for our own part, we consider that a tinge 
of yellow is essential to get the highest sensitiveness. The 
reason for selecting these forms we shall touch upon by 
and by. 

Iodide of silver in its pure state is sensitive only to the ultra 
violet, the violet, and the blue rays, and just to the margin of 
the green, and it may well be supposed that by adding iodide 
to the bromide some modification of the range of spectral sen- 
sitiveness must be found. Such is the case, and it is more 
marked in gelatine emulsion, in which, were no iodide added, 
the emulsion would take the blue gray state. 

If we add 4 per cent, of iodide of silver to the bromide in a 
gelatine plate, the sensitiveness is diminished in the red rays, 
and the yellow rays will not impress themselves, except by 
very prolonged exposure. If we add 8 per cent., the green 
rays are with the greatest difficulty impressed, where witli 12 
per cent, the rays which can impress themselves are confined 
to the part of the spectrum to which the iodide j>er se is sen- 
sitive. 

Chloride of silver modifies the photographic qualities of the 
bromide but little, and since it is but rarely used in any quan- 
tity we need not consider it. 

Chemical Composition of the Developahle Image, — Evidence 
of the most unmistakable character points to the chemical 
theory of the formation of the photographic image — evidence 
so strong, and so well known, that it would be out of place to 
record it here. Briefly, we may say that the action of light on 
a silver haloid seems to be to reduce it to a simpler type, which 
we may call the sub-haloid. Thus, 

Silver bromide gives Silver sub-bromide and Bromine. 
AgaBr2 — AgaBr + Br. 

If any reader will not admit it, he should read all the various 
evidence that has been adduced since the time when Scheele 
first made his experiments with silver chloride, and we doubt 
if he can remain unconvinced, more particularly in regard to 
the visible image formed on the bromide and chloride. It is a 
pertinent question to put, as to whether the visible and the in- 
visible (or developable) image are of the same nature ; which 
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4 PRELIMINARY CONSIDERATIONS. 

may be answered by another question : Can the line be drawn 
where the image is invisible ? If so, what is the boundary be- 
tween the two ? If we admit the theory of the formation of 
the visible image, it seems hardly logical to deny a similar for- 
mation for the invisible or photographic image. It is quite 
possible that beings with more acute sight than ourselves might 
be able to see the image which we cannot, as we know certain 
insects can hear sounds which do not affect our auditory 
nerves. Colored particles are visible, when put together ^7^ 
mdssej but if only a few colored particles are present in a mass 
of colorless particles, it is quite certain that they may remain 
undetected. 

If we may, then, be allowed to beg the question, or rather 
to assume that silver bromide is reduced by light to the sub- 
bromide as indicated, the following paragraph will be under- 
stood. 

The Cause and Cure of Fog in Emulsions, — Every student 
in emulsion work has found, and will find, that the chief ob- 
stacle that he has to overcome is the tendency for the plates 
prepared with it to fog on development, and it has taken a 

¥"eat deal of experimental work to enable it to be overcome, 
he reason of the fog-giving emulsion has been obscure ; but 
the writer ventures to think that the recent researches that 
have been made on the subject have explained in a great meas- 
ure, if not entirely, its raison d^etre^ and, in spite of being 
tedious, or of being told that the reader knows all about it, a 
summary of what is known of the matter is appended. 

Setting aside the collodion or gelatine from the question, 
and merely taking into consideration the sensitive salts em- 
ployed, we may arrive at very definite results. It has been 
asserted that a neutral combination between two substances 
can never take place ; for example, if we mix potassium chlo- 
ride with silver nitrate we shall never be able to get pure sil- 
ver chloride, however much we may wash it — that either the 
soluble potassium or silver salt will always be in excess, 
though in the minutest quantities. This, certainly, is the case 
theoretically, because do what you will, and wash as long as 
you like, there still must be some infinitely small part of the 
soluble salt left behind. Now, for ordinary chemical reac- 
tions, where the products of these combinations have to be 
weighed, the residual impurity may be inappreciable, being so 
infinitesimal that no balance yet constructed can show them. 
Though a balance may be inoperative, yet, as is well known, 
light is able to show us impurities in a substance which may 
not be one-millionth part of a grain in weight. By passing 
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the light from the heated vapors of the substance and its im- 
purity through a prism, and noting its spectrum, we may be 
able to detect the latter. 

The spectroscope will not tell us at present, however, 
whether the silver or potassium is present as nitrate, chloride, 
bromide, oxide, etc. 

The question now arises, Is it possible to detect this ? Is it 
possible, for instance, to say whether any infinitesimal quan- 
tity of oxide be present ? In the majority of cases the ques- 
tion would be an open one ; but where we are dealing with 
silver salts which are sensitive to light, and which are amen- 
able to development, we think we can give an affirmative 
answer. Sometimes, however, the impurities in the bromides 
can be shown by weighing. For, in a paper read before the 
Photographic Society of Great Britain on the 8th of February, 
1876, Mr. Warnerke stated that, on testing the different bro- 
mides, he found that considerable variation from the theoreti- 
cal quantities necessary to combine with silver nitrate was 
observable. Thus, he found that one grain of- -silver nitrate 
requires 

Of potassium bromide 1.35 grains, theoretically 1.429 grains. 
Of ammonium bromide 1.80 " *' 1.78 *' 

Of cadmium bromide 1.005 ** ** .885 

Of zinc bromide 1.43 '* '* 1.59 

The cadmium salt, he states, was not anhydrous, therefore 
this may account for one discrepancy ; the potassium and 
zinc point to the presence of oxide, while tne ammonium 
seems to indicate the presence of free halogen. Be this as it 
may, a careful experimenter has found 'these discrepancies. 

Let us see how potassium bromide may be contaminated in 
its preparation. We find that the mother liquor from the sea 
water brine is treated with chlorine, and that this takes the 
place of the bromine in combination with the magnesium*; the 
yellow liquid is agitated with ether, which takes up the bro- 
mine, and this ethereal solution is treated with potash in solu- 
tion. The bromine forms the bromate and bromide of the 
alkali, and when the alkali is nearly saturated it is decanted 
off and further treated. Now, from what we have said before, 
it is more than probable that the bromide is contaminated with 
the alkali, however well it may be separated : the traces of 
alkali may even be so small as to be undetected by litmus 
paper. 

Again, the bromides of the alkaline metals are prepared by 
acting on the alkalies with an excess of bromine, a similar re- 
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6 PEELIMINARY CJONSIDEBATIONS. 

action to that above taking place. The bromate is decom- 
posed by ignition, and this heating alone tends to decompose 
the bromiae, in which case we should have the oxide of the 
alkali left behind. In good preparations it would be exces- 
sively small, but still sufficient for the purpose we shall indi- 
cate presently. 

The bromides of the metals may be similarly contaminated. 
Take zinc as an example ; the metal is easily oxidized, and the 
zinc oxide is soluble in zinc bromide, as it is in the chloride. 
In all these cases, then, it is possible we may have traces of 
oxide with the bromide. Again, there are some metals which 
form two bromides, as that of copper ; and experience shows 
that it is very hard to get the compound fully saturated 
with bromine without having part of it in the less saturated 
state. 

If such bromides, contaminated with the oxide, or contain- 
ing the lower combination of bromine, be brought in contact 
with silver nitrate, we shall have two separate reactions to con- 
sider. In the case of the oxide contamination, when silver 
nitrate is in excess, we shall have 



Potassium bromide, 
xKBt 


+ 


Potassium oxide, 


and 

+ 


Silver nitrate 
(;«: + 2)AgNO, 


Silver bromide, 
xAgBt 


+ 


Silver oxide, 


and 

+ 


Potassium nitrate 
(^ + 2)KNO, 



give 

Or, besides the silver bromide, we shall have silver oxide 
formed. 

We have seen that we may have oxides and sub-bromides 
contaminating the bromides, and in a similar way we may 
have oxides and sub-chlorides contaminating the chloride. In 
a communication to the Philosophical Magazine^ which was 
reprinted in the photographic journals, the writer showed that 
it was possible to develop an image on a film never exposed to 
light,^ but which was in contact with a film (during the opera- 
tion of development) on which an invisible image had been 
impressed. The explanation there offered seems every way to 
meet the requirements of the case, which is, that where a 
nucleus, if it may so be termed, exists, there the silver from 
the adjacent bromide during development will be deposited in 
preference to any other part of the film. Such a nucleus is 
found in the silver sub-bromide or sub-chloride obtained by 
exposing a plate to light. However produced, we may assume 
it will act in a similar manner. 

The case of the oxide is not so clear ; but a little experiment 
will throw light on it. Prepare silver oxide as an emulsion in 
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collodion ; dissolve (say) six grains of silver nitrate in an ounce 
of plain collodion, and add to it two grains of potash in alco- 
hol. This will give an emulsion of oxide of silver. Now 
wash it, treating it as a washed emulsion, and add a dram of 
it to an ounce of a washed emulsion which works perfectly 
free from fog ; coat a plate, and develop it. It will be found 
that inevitable fog is produced. In this case the silver oxide 
(presumably partially reduced to the metallic state, since the 
oxide is an unstable compound) acts as the nucleus on which 
the silver bromide is reduced to the metallic state by the alka- 
line developer. 

It must be borne in mind that the invisible image must 
necessarily be composed of very minute particles of the 
altered silver salt. If, then, such a small number of such par- 
ticles distributed over a film are sufficiently powerful to form 
nuclei for the development of the image, the same minute 
quantity of oxide, or chemically produced sub-haloid of silver, 
might be capable of producing the same results. The above, 
then, seems to be the explanation of fog in emulsion plates. 
Now as to the remedies. 

It is well known that when we have an excess of soluble 
haloid, freedom from fog is secured. In some experiments we 
carried out we found that silver bromide is formed before any 
other silver compound, except the iodide, when the sensitive 
salt is formed from haloid salts, and not from the halogens 
themselves. Thus, if potassium bromide be contaminated 
with potash, we shall have both silver bromide and silver ox- 
ide formed, if an excess of silver nitrate be added ; but if there 
be a defect of the nitrate there will not be a trace of silver 
oxide, but only silver bromide. Again, if we take bromide of 
copper, which is usually contaminated with the sub-bromide, 
as already stated, it will be found that the bromide is all util- 
ized before the sub-bromide is attacked at all ; and if, in addi- 
tion to the bromide, we have a metallic chloride present, which 
may be contaminated with sub-chloride, the order in which 
they will combine with the silver nitrate is : bromide, chloride, 
sub-bromide, sub-chloride. Thus, if there be only sufficient 
silver nitrate added to an emulsion to combine with the two 
first on the list, the other two will be left in the emulsion as 
harmless compounds. The method of eliminating fog from 
the finished emulsion in which there is at first an excess of 
silver nitrate is thus easy to guess, and we have the theoretical 
explanation of Major Russell's statement, that a little soluble 
bromide must be left in the film when silver bromide is formed 
by the bath in the usual way. It may be remarked, paren- 
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thetically, that whether the image be developed by the alka- 
line or acid method, the same result must hold good. Sup- 
posing we have a washed emulsion which contains bromide, 
sub-bromide, and oxide of silver, and also a very slight excess 
of silver nitrate, the addition of certain metallic chlorides or 
of hydrochloric acid will at once convert the sub-bromide and 
oxide into the chloride of silver, leaving harmless compounds 
behind. The metallic chlorides which are of use are those 
which readily part with chlorine, and which, therefore, pref- 
erably form more than one chloride, such as gold, copper, 
cobalt, platinum, etc. When other chlorides, such as of the 
alkalies, are employed, the needful substitution may not take 
place, because the affinity of the alkali for the chlorine is 
greater than for the sub-bromide, and therefore the elimina- 
tion of the sub-bromide is not effected. Thus, if all the silver 
nitrate in original excess be converted into silver chloride, we 
have the silver sub-bromide to get rid of. Now, supposing 
we are using sodium chloride as a corrective, then we should 
have 

Silver sub-bromide and Sodium chloride, 
AgaBr + NaCl, 

which can form no new saturated silver compound, since an 
atom of metallic silver, sodium, bromide, or chlorine cannot 
be left in a free state ; but if we use (say) cobalt chloride, we 
have 

Silver sub-bromide and Cobaltic chloride, 
AgaBr -f CoCla, 

which can form 

Silver bromide and Silver chloride and Cobaltous chloride, 
AgBr + AgCl -f CoCl. 

The CoCl, or sub-chloride of cobalt, is harmless, and can be 
washed out of the film. 

It will, therefore, be seen how it is that addition of these 
chlorides to a washed emulsion will give freedom from foff. 

Secondly, if an excess of silver nitrate be used, it is evident 
that something else besides a mere chloride will be required, 
since the sub-salts and oxides would be formed. This we find 
in the employment of an acid, or of a halogen itself, or both 
tog ether, added to the emulsion, to be most rapidly effective. 
Wnatever is used is best added to the soluble salts before the 
silver nitrate is added. 

Suppose nitric acid alone be employed, then any oxide or 
carbonate will immediately be attacked, as also any of the sub- 
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PRELIMINARY CONSIDERATIONS, 9 

bromides — such as of copper. Again, if aqua regia be em- 
ployed, we know that chlorine is evolved in an extremely nas- 
cent state, and that this would attack either oxide or sub-bro- 
mide, fully saturating the unsatisfied atom in the latter. If, 
now, silver nitrate be added, silver bromide and chloride 
would result with some compounds (perhaps, such as the chlo- 
rate), which would be as inert as producers of fog as the sil- 
ver nitrate itself. 

If a halogen be employed without any acid, the same result 
would occur. Thus, suppose we had as impurities an oxide 
and a sub-bromide, and that we added a solution of bromine 
to it, we should get the oxide changed to a bromide and bro- 
mate (the latter salt of which is experimentally proved to be 
inert), and sub-bromide changed to a bromide. 

If the halogen be added last, when there is an excess of sil- 
ver, it is probable that until all the latter is converted it will 
exert no unfogging action ; but if an acid, such as nitric acid, 
be added, it will exert its proper influence, though slowly ; for 
it will convert any oxide or compounds of tne oxide into 
nitrate, and from the silver sub-bromide dissolve away the 
loose atom of silver, converting the sub-bromide into bromide 
and nitrate. Thus, 

saver __^ Nitric _^„ Silver __^ Silver -_o Nitrous -_^ water 
sub-bromide ^^^ acid ^^® bromide ^^ nitrate ^^^ oxide ^^^ ^&tAT. 
4AgBr + 6HNOs — 4AgBr + 4AgNOs + N^Os + SHaO. 

Or, at all events, a fresh combination will be made, which is 
unacted upon by the developer. 

There is also a method of eliminating fog from collodion 
dry plates when coated, without doctoring the emulsion at all. 
This need not apply only to washed emulsions, but it can be 
effected during the washing of the plates prepared by the un- 
washed emulsion. In addition to the elimination by the acids, 
and by the metals forming two bromides or chlorides, we can 
further effect it by using a solution of potassium bichromate,^ 
permanganate of potash, or peroxide of hydrogen, and other 
oxidizing agents, such as ferric sulphate and ferric oxalate. 
The reason of this seems to be due to oxidation, or to the 
direct formation of a new product ; the writer is still engaged 
in experiments on the subject. It may be, in the first case, 
that a minute quantity of silver bichromate is formed by the 
oxide, or that the free silver atom of the sub-bromide is oxi- 
dized, and then formed into silver bichromate; with the 

*This can be used with gelatine emulsions. 
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10 PBELIMtNABT CONSroEBATIONS. 

second, it may be that the manganese salt is substituted for the 
silver salt, and is inert ; and in the next two eases it may be 
that the silver salt is peroxidized, and forms an oxy-bromide, 
which is unaffected by the developer. This seems probable, 
since ozone has the same effect on tne fog. 

It may not be uninteresting to note an experiment which 
throws some light upon this point, though it is not conclusive. 
If a plate be coated with collodion emulsion, and be allowed 
to thoroughly darken in the daylight, and then drops of the 
above oxidizing agents be placed on different parts of the 
film and allowed to act for a few minutes, it will be foimd, 
after washing, that on these spots the color and appearance of 
the film will remain unaltered. (Where the manganese has 
been the film is slightly brown.) Now, if the film be treated 
with sodium hyposulphite, the parts where all have been will 
become transparent, showing that everything except the collo- 
dion has been dissolved away, while on the rest of the plate 
there will remain a delicate layer of metallic silver. This 
shows that the loose atom of metallic silver attached to the 
sub-bromide has been converted into a salt soluble in hyposul- 
phite of sodium. 

Be the theory what it may, the treatment holds good. Per- 
haps with collodion plates the application of nitric acid is the 
safest, where possible, but to that we shall refer later on. 

Dr. Eder has also shown that potassium f erricyanide and 
potassium bromide will cause the same result. The ferri- 
cyanide acts as follows: 

silver , -„j Ferricyanlde _*„ Ferrocyanide -_j Ferrocyanide -„^ Silver 
sub-bromide **^^ of potassium ^^^ of potassium *°^ of silver *^^ bromide. 
4AgaBr + 2K«FeaCy,3 — 3K4FeCy« + Ag4FeCy« + 4AgBr 

The potassium bromide converts the ferrocyanide of silver 
into bromide, and ferrocyanide of potassium is formed. 
Thus, 

Ferrocyanide .„j Potassium _,^_ Ferrocyanide -„j Silver 

of saver ^^^ bromide «^^® of potassium *"** bromide. 
Ag4FeCy« + KBr — K4FeCye + AgBr. 

From the foregoing it will be seen that fog may be pro- 
duced by inorganic matter present with the sflver salt ; and 
further on it will be seen that it may be produced during de- 
velopment and in emulsification. Regarding this last point 
there is more to be said in regard jto gelatine emulsion, and 
which will be found more fully treated of later on. SuflSce it 
to say that gelatine itself, when decomposed to any extent, has 
an alkaline reaction, ammonia being one of the products, and 
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that this will reduce the silver bromide held in suspension in 
it, unless means be taken to overcome the effect of the alkalin- 
ity, or to neutralize the alkalinity. In other words, decom- 
posing gelatine is a feeble developer (or reducer of the silver 
salt), and may cause fog. The fog caused by the reduction of 
the bromide to the metallic state is much more difficult to 
treat than any other, for the mere conversion of the metallic 
silver into oxide is useless (see page 7). More vigorous treat- 
ment is required. This shows that a collodion emulsion is 
much more readily unfogged than a gelatine one, since in the 
former the reduction of the silver salt to the metallic state 
rarely, if ever, occurs. With collodion the danger is min- 
imized, and acidity rather than alkalinity is to be appre- 
hended. 

.With gelatine plates it is inadmissible to use any substance 
which may attack the gelatine ; thus the application of acids 
is not to be thought of, nor hydroxy!, nor permanganate of 
potash. Chloride of copper may be employed, but the safest 
plan is to use either bichromate of potash or the ferricyanide 
of potassium with the bromide of potassium ; but to this we 
shall refer at greater length in the practical part of the 
work. 
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CHAPTER II. 

ALKALINE DEVELOPMENT. 

It will be noticed that all emulsion plates are developed 
either by alkaline development or by ferrous oxalate develop- 
ment, and we propose to consider these two developers from 
their theoretical point of view. It may be said, first of all, 
that iodide is not amenable to alkaline development, except 
under conditions which render it useless to attempt ; the bro- 
mide and chloride are amenable to it. 

An alkaline developer consists of a strong absorbent of oxy- 
gen, an alkali, and a soluble bromide or cnloride. The two 
first are the only two which are essential for the reduction of a 
salt of silver to the metallic state. Thus, if we take precipi- 
tated bromide of silver* and add to it a solution of pyrogallic 
acid and ammonia, we shall find that it is rapidly reduced to 
the metallic state. If, however, we precipitate the silver bro- 
mide in the dark, and add to the developing solutions a little 
bromide of potassium, we find that the mass is reduced more 
slowly, the soluble bromide acting as a retarder to the reduc- 
tion. If we have a film which has been exposed to a camera 
image, and develop by the unretarded solution, we shall find a 
reduction all over the surface ; whereas if we use one with the 
retarder in, we shall find that with it the ima^e develops prop- 
erly ; in other words, the alkaline developer has a tendency to 
act on the sub-bromide more than on the silver bromide which 
has been unacted upon by light. During the operation of the 
reduction of the silver bromide or sub-bromide to the metallic 
state we have an alteration in the developing solution, the pyro- 
gallic acid becomes oxidized, and part of the alkali enters into 
combination with the eliminated bromine. 

The following equation gives an idea of what will take place, 
though it is not strictly accurate in a chemical point of view. 

Silver sub-broinide Pyrogallic acid and Ammonia give 

2Ag2Br + Pyrogallic acid + 2NH4HO = 

Silver Oxidized pyrogallic acid Ammonium bromide and Water 

4Ag + Pyro. O + 2NH4Br + H2O 

The whole of the action depends upon the affinity for oxy- 

* Precipitated by dissolving a little bromide of potassium in water, and 
adding to it silver nitrate, and then washing. 
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gen of the oxygen absorbent. The stronger its affinity for 
oxyffen, the greater the energy of development. The energv 
of this affinity is checked by a soluble bromide ; why this is, is 
a moot point at present, and deserves rigorous investigation. 
It is quite certain, however, that by checKing its affinity, not 
only is it less liable to reduce the unaltered bromide, but that 
it also reduces more tardily the sub-bromide. An absorbent of 
oxygen, which is capable of reducing the sub-bromide alone at 
the lirst shock without reducing the bromide, must be a better 
agent to use than pyrogallic acid, which requires such a retarder. 
Such an oxygen absorbent has been found by the writer in 
hydrokinone, which, under ordinary circmnstances, has no ten- 
dency to reduce the silver bromide, and it has a greater affinity 
for oxygen than any known organic substance. Unfortunately, 
its value is, as a developer, diminished, owing to its high price. 
An alkaline developer is one, then, which reduces the silver 
sub-bromide to the metallic state, and leaves the silver bromide 
intact. From what we have said it is evident that silver sub- 
bromide on an exposed plate must exist in the minutest quan- 
tity — in fact, be indistinguishable by ordinary chemical analysis. 
How comes it, then, that a visible image can be developed at 
all, since the reduced silver would be even more invisible than 
the sub-bromide 2 Experiment teaches us that the bromide of 
silver cannot exist in close contact with freshlv formed metallic 
silver. Hence immediately inetallic silver is formed by the 
developer, the molecules of TSHb-bromide in contact with it be- 
come sub-bromide. Thus 

Silver and Silver bromide make Silver sub-bromide. 

Ag + AgBr = AgaBr 

The freshly formed sub-bromide is in its turn attacked, and 
reduced by the developer to the metallic state, and thus the 
image is gradually built up in metallic silver. 

From chemical analogy it may be assumed that the attrac- 
tive force of the particles altered by light is most vigorous when 
freshly formed, and that metallic silver also has the same energy 
of attraction when it is freshly deposited, though it seems prob- 
able that in development there is a state in w hich the sensitive 
salt can be placed in which it loses its power of attraction in a 
great measure. With the weak alkaline developer the silver is 
reduced but slowly from the bromide, and hence it becomes 
less " nascent," if we may use the term, than it is when it is 
rapidly reduced, and when the next particle to it is also rapidly 
reduced and ready to bind itself to the silver just deposited. 
Slow deposition of silver is also not conducive to density (as 
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14 FEEEOU8 OXALATE DEVELOPMENT. 

we know by experience when silvering mirrors), and this alone 
points to the advantage of an energetic developer. Again, 
from chemical analysis of the developer after it has been used, 
it is found that a weakly alkaline solution is only capable of 
reducing a small amount of the bromide compared witn a con- 
centrated solution. 

It will be noticed that the alkaline developer is nothing more 
nor less than a silvering solution, minus the silver, aa used for 
silvering mirrors, the pyroffallic acid taking the place of grape 
sugar or sugar of ijailk. Ihe reduction of the bromide to the 
metallic state is effected in the same way that the reduction of 
the ammoniacal solution of silver is effected. 

It will be observed that various formulas are given for alka- 
line development; in one ferrocyanide of potassium plays a 
part, and in another sulphite of soda. The value of botn these 
appears to be that they oxidize with the pyrogallic acid ; whether 
in the absolute act oi development, or merely by absorption of 
oxygen from the air, is undecided. In any case, the longer the 
pyrogallic acid remains unoxidized, the more effectual should 
be the development. 

The hydrosulphite developer may be classed among the alka- 
line developers. 

We next have to consider the ferrous oxalate developer, and 
it matters but little, as regards theoretical considerations, as to 
which way it is formed. It will be seen by the formula given 
later that the ferrous oxalate developer is in reality a solution 
of ferrous oxalate in neutral potassium oxalate. The latter 
salt exercises no developing action, but is rather a retarder to 
development than otherwise. We have therefore only to con- 
sider the action of ferrous oxalate on silver sub-bromiae, and it 
may be expressed as follows : — 



Ferrous oxalate 


and Silver sub-bromide 


give 


3(Fe,Ca04) 


+ 2Ag,Br 


— 


Ferric oxalate and 


Ferrous bromide and 


Silver 


Fe2(Ca04)3 + 


FeBra + 


4Ag 



By which it will be seen that a metallic bromide is formed, 
together with ferric oxalate. 

^ow, as has already been pointed out, ferric oxalate destroys 
the developable image (see pages 9, 10), hence it is a retarder. 
Ferrous bromide is also a greater retarder of development than 
the potassium bromide. Experience has shown the writer that 
the addition of a small quantity of hyposulphite makes devel- 
opment much more rapid, and that a gelatine plate requires 
less exposure with it. Let us trace what happens hrst as regards 
the ferrous bromide formed : — 
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give 



Sodium hyposulphite and 
NaaS,0, -f 




Ferrous bromide 
FeBra 


HyposulpHite of iron 
Fe.SaO, 


and 

+ 


Sodium bromide 
2NaBr, 



Whence it will be seen that the extra retarding influence of 
the ferrous bromide vanishes, and the milder retarding sodium 
bromide is formed. Again, if we trace what will happen when 
sodium hyposulphite is added to ferric oxalate, we shall find 
that ferrous hyposulphite and oxalate are formed, and also a 
sodium oxalate. Dr. Vogel believes that the good effect of 
the hyposulphite is due to the hyposulphite of iron formed. 
We ourselves, at the present moment, are not inclined to hold 
to this explanation. It seems almost more likely that the 
destruction of the ferric salt immediately on its formation is 
one cause of the acceleration. 
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CHAPTEK III. 

DARK ROOM AND ITS FITTINGS. 

We have thought it may be advantageous to give a slight 
outline on the requirements of the dark room and its fittings. 
The size of the dark room may, of course, vary, but it may oe 
remarked that a place six feet square is a space large enough in 
which to work comfortably, but then the arrangement oi the 
room must be adapted to it. 

A sample of an arrangement is given in the figure. B is the 
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Fig. 2. 

sink ; AA are two working tables. On the left, over A, may 
be placed a glass shelf, running along the left wall toward the 
drying cupboard, D. The right hand table, A, may be used 
for the developing bottles and apparatus. The door of the 
dark room should open outward, if possible, and be covered by 
a curtain, which depends on to the ground, thus shutting out 
all light which would otherwise get through the chink between 
the door and the floor. Too many precautions to exclude white 
light cannot be taken, since gelatino-bromide, if it is to take the 
place of collodion, should be extremely sensitive to it, however 
feeble it may be. 

Water Arrmigements. — It is always useful to have water laid 
on to a dark room, but in many cases it is impossible ; in that 
case we recommend that a two gallon jar be placed some three 
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feet about A (fig.) on the right hand, a hole being bored about 
two inches from the bottom. A cork with a pierced hole, in 
which is passed a small piece of glass tubing, should fill up this 
orifice, and on the glass tube should be drawn a piece of black 
india rubber tubing of a convenient length, to which an Amer- 
ican clip should be attached. If a hole be bored slantingly 
through the clip so that the india rubber tube, when passed 
through it, comes to the termination of the jaws of the chp, this 
arrangement, which was first described to us by Mr. England, 
will answer better than more elaborate contrivances. When 
water is laid on from the main, a rose is a vervr desirable adjunct 
to the tap, since it gives a jet which has no force, and which is 
like a shower or spray. 




r CAS PIPE 



Fig. 3. 

Drying Cupboards. — The principles on which a drying box 
shotdd be made should be apparent, though in many forms they 
are neglected. The first principle which should be carried out 
is that the air passing through it should be capable of taking up 
moisture. It very often happens that the air which, in some 
contrivances, is passed through the drying box is nearly satu- 
rated with moisture, hence it can take up but very little more, 
and plates dry slowly. How, then, can it be made to absorb 
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more ? It may be done by causing it to bubble through sul- 

Ehnrie acid or by passing it through dry chloride of calcium ; 
ut in order for this to be effective, the drying box must not 
only be light-tight, but also air-tight, since the air would find 
its way immediately through any small chink or cranny sooner 
than force its way through these obstructions. A better mode 
is to warm the air, since it is well known that warm air will 
take up more moisture than cooler air, and it is on this prin- 
ciple that some efficient drying boxes are constructed. 

A good type, and an excellent one, too, is that shown in tie. 
3. It is Mr. England's plan, and if constructed as in the sketdi 
would take any plates up to 12 by 12. 

A box is made of the dimensions given, and one side is 
hinged, and opens as shown. This side has a fillet placed 
round it, so that on shutting up no light can enter the interior 
of the box. Through the center of the box runs a gas pipe, at 
the bottom of which is inserted a small tube closed at the end, 
and on the side of which is pierced a small hole. To this hole 
gas is led, and a very small jet is lighted in the gas pipe. At 
the bottom of the box, and at the top, are two holes of about 
three to four inches diameter, and above two tin tubes, some 
twelve inches long, are fitted into these tubes as shown in the 
diagram. It will oe noticed that the gas piping passes through 
the center of these two tubes. Round the gas pipes are fitted 
two discs of blackened card or tin, one of which is placed two 
inches above the bottom hole, and the other the same distance 
from the top hole. These prevent light striking down the tin 
tube into the box. The plates-, when set, are laid on pairs of 
wires stretched across the box, as shown in the diagram, and a 
box of the above dimensions may take from haK to one dozen 
plates on each side of the central pipe. 

Plates dried in such a drying box are ready for use four or 
five hours after coating. A smau thermometer should be hung 
on the cupboard door, to enable the temperature to be noted. 

The rationale of this fairly rapid drying is that the gas pip- 
ing gets heated, warms the air in contact with it, which ascends 
through the top tin tube, and a current of fresh air comes up 
through the bottom one. A constant change of air, more than 
a very dry or hot air, is the object to be attained. 

We are in duty bound not only to give its excellencies, but 
also to point out any defects. In hot weather we have found 
that plates dried very close to the central pipe are apt to run ; 
the heat is communicated to the iron wires, and the glass takes 
it up, and the gelatine is apt to melt when the plate touches 
the wires. This is evidently due to conduction, and we believe 



Digitized by 



Google 



DARK ROOM AND ITS FITTINGS. 



19 



that it is better to have a non-conducting medium in contact 
with the glass. Small loose cylinders, about half an inch long, 
of pipe day, can be readily oaked and slipped over the iron 
bars, and each end of the plate supported by them. For simi- 
mer weather, when the air is, as a rule, dry, it is a good plan 
to have a small gas jet placed just above tne box in the iron 
gas tub^. This heats the air in the zinc tube, and a draught is 
created through the box ; by this means the air is not above 
the summer temperature, and is not so quick drying. 

The plan recommended by Dr. Van Monckhoven is one 
which has longbeen in use in England, but he has described it 
as follows : "The drying box (fig. 4) is easily made, and con- 
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Fig, 4. 

sists of a box of thick wood, on the top of which is a zinc i)ipe 
to connect it with a chimney. At the bottom is another pipe, 
but with an elbow to prevent light from entering. Horizontal 
shelves are placed in the interior, so that the current of air 
obtained by the draught in the chimney goes over each, one 
after the other. This box ought to be placed in a warm and 
very dark room." As to the necessity of warmth in the room, 
we demur. It is not necessary if arrangements be made for 
burning a gas jet in the top tube, so as to create a draught. 

Mr. A. Cowan has also described in the "Photographic 
Almanac " a drying box for dry plates, which is essentially cor- 
rect in principle, and no doubt answers well. He says : 

" It often happens in very damp weather that gelatine nega- 
tives refuse to dry for hours, and even when flooded with spirit 
take a considerable time. 
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" To those who do not possess a good dryinff cupboard, the fol- 
lowing is offered as a thoroughly eflScient suDstitute, which any 
one can make for himseK with a little help from the blacksmith. 

" The annexed diagram will explain itself. The box may be 




Fig. 6. 

of any form most convenient, but the more shallow the better. 
The one in actual use stands on an ordinary work bench, and 
the gas burner and iron cone, etc., on the floor, enclosed with a 
few bricks piled up to keep in the heat and protect any wood- 
work. A very good proportion for the cupboard is thirty inches 
high, thirty inches wide and ten inches deep from back to front. 
The front is closed up at the lower part about six inches, and a 
sliding door running in grooves closes the upper part all but 
about half an inch at the top, a balance weight over a pulley 
supporting it in any position required. This is found a much 
better way than having doors opening on hinges, for various 
reasons. 

"The current of warm air is conveyed in at the bottom 
through a three-inch circular opening, the iron stovepipe 
arrangement being screwed on underneath. Above the open- 
ing, at a little distance, is supported a thin shelf of wood about 
an inch smaller all round than the inside of the box, which acts 
as a diffuser, and stops the current of hot air from rushing up 
in one spot. Above this, at any convenient height, two bars 
are fixed to carry the feet of tne drying rack containing the 
plates. It will be found that plates will dry without running 
at a very considerably higher temperature that than at whi(m 
gelatine melts if the heated air be Kept in continual motion." 



Digitized by 



Google 



CHAPTER IV. 

ILLUMINATION OF THE DARK ROOM. 

In all emulsion processes, whether collodion or gelatine, 
great precautions have to be taken as to the light in wnich the 
plates are prepared, since they are necessarily exposed to its 
action for some considerable time. There are many persons 
who attempt to prepare emulsions who fail, and the failure 
may often be traced to the improper lighting of the dark 
room. For development, a light which would slightly fog a 
plate during preparation may be used, since it is not necessary 
that it should be exposed to its action more than a second or 
two, which would not be sufficient exposure to cause any per- 
ceptible fog. When once development begins, the ingress of 
more actinic light has but little effect, since there is sufficient 
bromide used in the development, with the alkaline develop- 
ment, to render the silver salt insensitive ; or, if ferrous oxa- 
late be employed, the solution itself is of a color which effect- 
ually cuts off all light that would rapidly harm the image. We 
have made these remarks, not to discourage the idea that a 
perfectly safe light should be used, but to show that when such 
cannot be procured, as on tour, it is possible to develop plates 
without any danger. It is necessary, first of all, to know what 
kind of plates are to be prepared and worked before deciding 
what light to admit to the dark room. For instance, with col- 
lodio-bromide an orange light will be sufficient; but with 
gelatine plates containing pure bromide, a ruby light in which 
there is no green is absolutely essential. It is safe, how- 
ever, in all cases, to have a red light, and we recommend it 
for general adoption, since every kind of plate can be worked 
in it. 

One maxim to remember is, that if the quality of the light 
be correct, the quantity may be unlimited. To make Siis 
more clear, a diagram from another work* is reproduced, from 
which a notion can be obtained as to the light to which differ- 
ent plates are sensitive, and the media which may be accepted 
to cut off that light. 

No. 1 may be omitted from consideration, since it is sensi- 

* *' Instructions in Photography." (Piper & Carter.) 4th edition. 
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tive to all rays, and no filtered daylight is admissible where it 
is employed ; but Nos. 2, 3 and 4 should be studied. When 
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2 3 4 5 6 7 8 9 10 11 12 13 14 



1. Special collodio-bromide. 

2. Gelatino-bromide. 
8. CoUodio-bromide. 

4. Bromo-iodide. 

5. Cobalt glass. 

6. Ruby glass. 



7. Chrysoidine. 

8. Magenta. 

9. Flashed orange. 

10. Stained red glass. 

11. Bottle-green glass. 

12. Aurine. 



18. Quinine. 



a streak of white light is passed through a prism it is spread 
out into its component colors, and in 14 they are represented 
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as white. The black portions in 2, 3 and 4 of the diagram 
show the rays of light in every case which do not affect a sen- 
sitive plate. The white and half-tints represent, as approxi- 
mately as can be shown in a woodcut, the relative sensitive- 
ness of the plates to the different rays forming white light ; 
the degree of sensitiveness being indicated by the degree of 
whiteness. It will be noticed that the gelatino-bromide and 
collodio-bromide plates are sensitive to the confines of the 
red, and some specimens of the former are also sensitive well 
into the red, while the bromo-iodide is only sensitive to the 
confines of the yellow. Next we need only turn our attention 
to Nos. 5, 6, 7, 8, 9, 10 and 12. In these are shown the rays 
of light which pass through different colored glasses and dyes. 
Ruby glass would be a perfect protection for nearly every 
plate were it not that a certain amount of blue light passes 
through one thickness of it. When two thicknesses are used 
the blue is imperceptible. By the use of a combination, 
orange glass and ruby, or stained red glass and ruby, the 
light allowed to pass through is such as will not affect mpst of 
the sensitive plates, since the orange or stained red entirely 
cuts off the blue which may permeate the ruby glass. Sev- 
eral persons with whom the writer has come in contact have 
told nim that they prepare plates so sensitive to the red that 
the light passing through any number of thicknesses of ruby 
glass proves an ineffectual protection to the plates they pre- 
pare. Unless ruby glass were added till total darkness super- 
vened, there is nothing to surprise us in this statement, as the 
red light which filters through three or four thicknesses of 
ruby glass has the same quality as that which filters through 
two thicknesses. What they really express is that they pre- 
pare plates which are in reality sensitive to red light. When 
this is the case, the development and preparation of such an 
emulsion become a nuisance, and are probably more of a scien- 
tific than of a practical value, since the same sensitiveness can 
be produced without any liability to veiling of the image 
through the impact of light of such low ref rangibility on the 
plate. For an ordinary dark room we recommend that, if a 
north liffht be obtainable for the window, one thickness of 
ruby and one of stained red or orange glass be employed. As 
to dyes, it will be seen that if glass be coated with aurine on 
one side and magenta on the other, the same spectral quality 
will be obtained. If plates very sensitive to the red be pre- 
pared, one thickness of cobalt glass and one of stained red 
will be the best combination to use ; but, as we said before, 
plates requiring such a light by which to develop should not 
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find a place in a photographer's hands. If the sun shine on 
the window during any part of the day, it is well to have a 
screen, which can bo placed against the window frame (it can 
be hinged from the top, and pulled up as a flap by a small 

Sulley arrangement), covered with orange colored paper. This 
iflFuses the light, and renders any chemically active rays which 
can possibly filter through it less hurtful. It is not always 
practicable, however, to work by day, and then it becomes 
necessary to resort to artificial light, and that must be of the 
same character as the filtered daylight. Now, candle and gas 
light have not the same amount of blue in them as the light 
from the sun, hence the screen used for shielding such sources 
need not be quite so perfect. In our practice we have a com- 
mon stable lantern fitted up for this purpose. Holes are 
pierced at the bottom of it for the indraught of air, and holes 
at the top of the sides for the outdraught. To. prevent any 
light striking the ceiling, we have had a tin cover fitting 
round the lantern* at the top, and sloping 45° downwards, by 
which means any light glancing through the holes strikes the 
shade and is reflected downwards. The glass walls are coated 
with magenta and aurine dissolved in common shellac varnish. 
Thomas' ruby varnish answers well. Its color seems to be due 
to the combination of the same two dyes. 

Some dry plate men we know have gas burning close 
outside a ruby glazed window which opens into an adjoining 
room, but it is not every one who can have such an arrange- 
ment. 

. For developing plates away from home, we have found that 
a useful piece of apparatus can be easily made. Take a sheet 
of cardboard of the size of about 2 feet by 1 foot 6 inches. 
Lay off from the 2 feet side distances of 6 inches from each 
corner, and with a penknife cut half through the card in a 
line parallel to the ends. These will form flaps, which can be 
folded over to meet in the center. From the center portion, 
and 6 inches from the bottom, mark out a square of 8 inches ; 
cut round three of the sides, but only half cut through the 
bottom side, the penknife being applied from the inside of 
screen. This will allow a square flap to fold downwards to- 
wards the outside. On the inside of the opening may be 
pasted or hung two sheets of orange paper ; or a sheet of paper 
dyed deeply with a mixture of aurine and aniline scarlet may be 
glued to it. The candle is placed behind the screen, which 
should stand, supported by the two wings, in front of the 

* Some lanterns are made with this arrangement. 
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operator. A piece of board, or a piece of tin, may rest on the 
screen, and thus cut oflf diffused light from the ceiling. We 
have developed many plates with such a light, and lost none 
by veilinff oi the image. When packed for traveling, the flaps 
are folded up, and it can be placed in the portmanteau. 

A useful portable lantern is made from a Chinese lantern. 
We first saw it adapted in Mr. Galton's hand ; but Dr. Her- 
man Fol has given a practical method of its construction in 
the Photogrofphic News. He describes it as follows : " The 




Fig, 7. 

most portable lantern I make by painting over common white 
paper Chinese lanterns with collodion containing castor oil 
and fuchsine. The top and bottom of the lantern are made 
each of two thin metal plates fastened together by three small 
chains. Each plate is pierced with holes, and each pair is fas- 
tened to the chains so that the holes do not correspond, and 
half an inch remains between the two plates. No white light 
can then find its way out. The upper pair is, of course, un- 
fixed, and may be lifted out to get access to the candle. This 
lantern folds up into the smallest possible compass, and when 
in use perfectly precludes all actinic light without getting 
hot." 
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CHAPTER V. 

COLLODION EMULSIONS. 

The first emulsions of which we shall treat will be the col- 
lodion emulsions, for which, at one time or another, a great 
variety of formulas have been published. It would be impos- 
sible to give all which have from time to time been given in 
the various photographic publications, but a selection has 
been made of what the writer conceives to be the most suc- 
cessful ; at least, which have proved most successful in his 
hands. 

These may be divided into two classes: one, in which the 
emulsion is formed in collodion and the plate coated and then 
washed ; the other, in which the same emulsion is dried and 
washed, and redissolved, the plate being coated with the 
emulsion as required. With the former method, unless the 
bromide is in excess, the emulsion has to be prepv^d from 
time to time as required, and if the bromide be in excess the 
emulsion works very slowly. With the latter process, where 
it is washed, the emulsion will keep any time, always suppos- 
ing no decomposition sets up in the pyroxyline. We nave 
ourselves kept some emulsions of this class seven years, which 
are just as sensitive, if not more sensitive, than when freshly 
prepared. 

The plain collodion with which the emulsion is to be made 
shall be first dealt with, distinguishing the qualities necessary 
for the unwashed and for the washed emulsion. 

Some emulsion workers have laid it down as an axiom that 
the pyroxyline for the two processes should differ, while others 
declare that this is unnecessary. Again, some declare that to 
gain good density the pyro^line should contain a percentage 
of organic matter, presumably to be capable of acting on the 
silver bromide during development, or by forming some definite 
compound with silver. Our own experience is, that for secur- 
ing density, organic matter is unnecessary, though it may 
improve sensitiveness ; and we have found in some instances 
that density was absolutely impossible to attain where organic 
matter was present. We shall touch on the question of density 
of the image further on. 

If a preservative be used as a sensitizer, there can be no 
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doubt that a collodion should be used which is as porous as 
possible, to enable it to surround the particles of the sensitive 
salt. This porosity has also another advantage, which is, that 
when the preservative is washed off previous to development, 
the sensitive salt is immediately accessible to the action of the 
developer. It is such a collodion that is recommended for dry 
plates prepared with the aid of the bath, more particularly in 
the collodio-albumen process, though in this process the sensi- 
tive salt is more especially contained in the albumen, and it is 
therefore necessarv that a fair quantity of the latter should be 
on the plate, whicn is accomplished by this porosity of the col- 
lodion film. For any emulsion process we consider a horny 
collodion objectionable, owing to the difficulty that exists in 
making the developer penetrate through the film. A horny 
collodion has, however, one advantage, in that it acts as a var- 
nish to exclude the air from the sensitive salts enclosed within 
it. In the following formulas which are given for the prepara- 
tion of the pyroxylmes, one will produce an ordinary tough 
film and the other a fairly porous film, and, consequently, a 
rather powdery pyroxyline. 

The solvents of the pyroxyline should be as pure as practi- 
cable to secure the maximum of sensitiveness, and this has been 
shown to be the case by that indefatigable experimentalist, Mr. 
H. Berkeley, in a communication he made to the BHUsh Jour- 
nal of Photogrcmhy. There is, for instance, no doubt that 
when methylated alcohol is used, there may be a lack of sensi- 
tiveness, and even a production of fog. The ordinary methy- 
lated ether, however, will be found, as a rule, to be sufficiently 
pure. 
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CHAPTER VI. 

PYROXYLINE. 

The foUowinff formulas for the preparation of the various 
kinds of pyroxyline will be useful to note. The first is taken 
from " Instruction in Photography," and is reprinted here as 
beinff convenient for reference. The general directions'given 
are those recommended by Hardwich. 

Ist Process. 
Take 

Sulphuric acid (1.842) at 15° cent., 18 fluid ounces. 



Nitric acid (1.456), - 
Water, 


6 " " 
4f '' « 


Or, 




Sulphuric acid (1.842), 
♦Nitric acid (1.42), - 
"Water, - - - - 


- 18 fluid ounces. 

6J " 

- 44J " " 



The water is first poured into a strong glazed porcelain basin, 
the nitric acid next added, and lastly the sulphuric acid. The 
mixture is well stirred with a glass rod. The temperature will 
now be found to be somewhere about 190°. It must be allowed 
to cool to 150°, and this temperature must be maintained on a 
water bath. A dozen balls of cotton wool, weighing about 
thirty grains (which have previously been well washed in car- 
bonate of soda and thoroughly dried), should now be immersed 
separately in the fluid with the aid of a glass spatula. Each 
ball should be pressed separately against the side of the basin, 
till it is evident that the acids have soaked into the fiber. Care 
must be taken that each one is immersed at once. Failing 
this, a different chemical combination takes place, and nitrous 
fumes are given off, and the success of the operation is vitiated. 
Immersing the dozen balls will take about two minutes. The 
basin should after this be covered up for about ten minutes.f 

* The nitric acid of the strength given in this formula is cheaper than that 
of the first, and is a standard strength, hence it is recommended for econ- 
omy's sake to use it. 

f This prevents the access of the air to the fluid, and prevents the absorp- 
tion of oxygen, and consequent formation of the nitrous fumes. 
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At the expiration of this time the whole of the cotton should 
be taken up between two glasa spatulas, and against the sides 
of the clean porcelain capsule as much of the acids as possible 
should be squeezed out. The cotton should then be dashed 
into a large quantity of water, and washed in running or fre- 
quent changes of water for twenty-four hours. Finally, when 
it shows no acid reaction to blue litmus paper, it is dried in 
the sun or on a water bath. 

2t? Process, 

Sulphuric acid (1.842), - - - 6 fluid ounces. 

Dried nitrate of potash, - - 3|- ounces (av.) 

Water, 1 fluid ounce. 

Best cotton wool, - - - 60 grains. 

Mix the acid and water in a porcelain vessel, then add the 
nitrate (which has previously been dried on a metal plate to 
about 250° and then pulverized) by degrees, stirring with a 
glass rod until all lumps disappear and a transparent viscous 
luid is obtained. This will occupy several minutes. 

The whole of the cotton wool must now be separated into 
balls the size of a walnut, and immersed as stated in the first 
process, care being taken that the temperature is kept up to 
150°. The cotton is then left ten minutes, and washed as 
before. Mr. Hardwich states that the chances of faihire in 
this process " are very slight if the sulphuric acid be sufliciently 
strong, and the sample of nitrate not too much contaminated 
with chloride of potassium." If failure occur through the 
cotton dissolving in the acid, a dram less water must be used. 

In both processes the operation may be conjectured to be 
successful if the cotton tear easily in the hand, and if the 
original lumps cannot be easily separated. Should nothing 
but fragments of the lumps be detected, it is probable (if the 
acids used have been of the strength given above) that the 
temperature has been allowed to fall. If dried, the pyroxy- 
line should, when pulled, break up into little bits, and should 
not resemble the original cotton in texture. 

The weight of good pyroxyline should be greater than the 
original cotton by about 25 per cent. 

fi the acids used are too strong, the pyroxyline will be much 
heavier than this percentage, and will make a thick glutinous 
collodion ; whereas, if the acids have been too diluted, it will 
probably weigh less than the original cotton, and will yield a 
collodion adhering firmly to the plate, and giving negatives of 
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too great softness — any small particles of dust that may fall on 
the glass will form transparent marks. The formula given 
steers between the two extremes. There is a large proportion of 
sulphuric acid in the above solution of acids, and it is to this 
that is probably due the tough film which the resulting collo- 
dion gives. In fact, the excess of sulphuric acid partially 
'' parchmentizes " the cotton. 

The late Mr. G. W. Simpson described a modification of 
Hardwich's formula which has given excellent results in our 
hands ; the mode of procedure is the same as that described 
above. The following is an extract taken from the PTtoto- 
graphic News: " As Hardwich's formula for the manufacture 
of pyroxyline is given, we may add a caution derived from our 
own experience with it. In our practice we found it to con- 
tain too large a proportion of water, and our experiments with 
it issued in something like fifty per cent, of failures, the cotton 
dissolving almost entirely in the acids. We may add a formula 
which we have found to give an excellent sample of soluble 
cotton for emulsion work, the collodion holding the particles 
of silver salt well in suspension, and giving a homogeneous 
film adhering well to the glass. The formula we subjoin has 
the advantage that the acids are readily obtainable in com- 
merce of the strength we mention and are consequently cheap. 
Six measured parts of sulphuric acid 1.840 (ordinary commer- 
cial oil of vitriol will serve) and four measured parts of nitric 
acid 1.360. This is the strength of acid commonly sold as a 
pure nitric acid. In three measured ounces of the mixed acids, 
one dram of cotton wool should be immersed at a temperature 
of 150° Fahr., using a water bath to maintain that temperature 
for ten minutes, when the cotton should be removed and 
washed at once in a large quantity of water. India rubber 
gauntlets should always be used when making pyroxyline." 

In the next formula the proportion of sulphuric acid is 
diminished, and in consequence we get a pyroxyline which is, 
if anything, deficient in tenacity. For dry plate processes 
with the bath, however, it is excellent, and will be found of 
great use in emulsion processes in which a preservative is used. 
The formula is that given by Warnerke in a communica- 
tion to the Photographic Society of Great Britain, made in 
1876. 

His modus operandi^ based on a communication made to 
him by Colonel Stuart Wortley, is the following : 100 grains 
of the finest cotton wool are put into a porcelain jar, and 30 
grains of gelatine dissolved in the smallest amount oi hot water 
are added. By pressing it with a wooden stick all the cotton 
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will be uniformly impregnated. It is sabsequently very 
thoroughly dried before the fire. 

Nitric acid (sp. gr. 1.450), - - 4 fluid ounces 
Water, - - - - - 12^ drams 
Sulphuric acid (sp. gr. 1.840), - 6 fluid ounces 

are mixed up in the order named. An arrangement is pro- 
vided to keep the temperature of the mixture uniformly at 
158° Fahr. The dried gelatinized cotton, weighing now about 
130 grains, Ts immersed in the mixed acids and left in twenty 
minutes. After the lapse of this time the acids are pressed 
out, and the proxyline quickly transferred to a large vessel of 
water. Wasning and drying follows. Colonel Stuart Wortley 
recommended also a second mode. Gelatine, instead of being 
added to the cotton, is dissolved in the water figuring in the 
formula of the acids, and ordinary dry cotton immersed in the 
mixture of gelatinized acids. 

Mr. Warnerke states that before washing the gelatinized 
emulsion a remarkable increase of intensity and sensitiveness 
is obtained. After washing, the difference is less striking, but 
still sufliciently marked to prove the new pyroxyline to be a 
very decided improvement. 

Mr. Warnerke states that pyroxyline giving extraordinary 
density can be. prepared from the raw hemp. Collodion from 
hemp pyroxyline is red in color and very fluid, but the 
insoluble deposit is very considerable ; it also requires stronger 
acids. It is worth remarking that the strength of acids must 
vary with difterent samples of fibers, even in the case of dif- 
ferent cottons. A very good pyroxyline can be prepared from 
Whatman's hand-made paper, instead of the cotton in the 
above formula, which, being sized with gelatine, ofters a ready 
made material suitable for making gelatinized pyroxyline. 

The great difficulty in this formula is the easy solubility of 
the cotton at the high temperature. A reduction in the amount 
of water will prevent this. Pyroxyline from ordinary cotton 
can he prepared hy the aarae formula^ and gives a powdery 
film. The writer aisagrees with Mr. Warnerke as to the desir- 
ability of this state of the film for washed emulsion when used 
on rigid supports, such as glass, but the limpidity given by it 
to the collodion is very desirable in the case of a flexible sup- 
port, such as that with which Mr. Warnerke's name is asso- 
ciated. 

Mr. J. Traill Taylor gave an excellent description of the 
method to be adopted for making any pyroxyline suitable for 
emulsion. He says : 
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" Pyroxyline possessing the requisite qualities is by no means 
so easily obtained as the ordinary sort. Precipitated pyroxy- 
line forms at once, if properly made, even from the cheapest 
materials, not only a perfect substitute for the high-priced 
samples usually employed, but for some purposes gives an 
absolutely superior result. 

" We commenced with a sample of pyroxyline which is sold 
at 16s. the pound ; it is very soluble, and gives little or no 
residue, but is of little use for emulsion work.^ Of this 400 
grains were dissolved in a mixture of 10 ounces* of methylated 
ether, s.g. .730, and 10 ounces of ordinary methylated spirit, 
retailed at 5s. a gallon. The resulting collodion, after standing 
for a couple of days, though very thick, as might be expected, 
was tolerably clear, except for the presence of a few noating 
specks and particles of dust, which were removed by passing 
it through muslin. This was poured into cold water, and the 
precipitate, when washed and thoroughly dried, weighed 368 
grains, or exactly 8 per cent, less than the original cotton." 

After stating that it is a wrong plan to pursue to pour the 
collodion gently on the water, the writer continues : 

" The proper course to follow, as laid down by M. Chardon, 
is just the reverse of this : the collodion is poured into the 
water in a thin stream — preferably from a height — and is 
stirred vigorously during the time of pouring, and for a minute 
or two afterward. By this means it is broken up into innum- 
erable drops, each of which, immediately it comes into contact 
with the water, is converted into a distinct spongy mass or 
flock, being deprived almost instantaneously of its ether and 
alcohol. The stirring is continued as long as the mass exhibits 
any cohesive tendency, and when it feels harsh and firm to the 
touch it may be known that the removal of the solvents is com- 
plete. The water is then changed, the cotton passed through a 
cloth and dried." 

Mr. J. T. Taylor further says: "Except in physical condi- 
tions, we cannot find, with a given sample of cotton, that it is 
of much importance whether the precipitation is performed in 
hot or cold water." 

In order to avoid waste in washing and drying, it will be 
found convenient to employ a conical bag fixed upon a hoop 
of thin cane. When the precipitation is complete, the whole 
of the contents of the vessel are transferred to the washing 
bag, and after passing two or three pints of water through to 
remove the last traces of ether and alcohol, the mass of cotton 
is squeezed as dry as possible, and may then be removed as a 
lump ; it is then broken down with the fingers or a spatula 
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upon a clean porcelain dish, and dried at a gentle heat on a 
water bath. W hen quite dry, it should present the appear- 
ance of light flakes of pure white, and be easily reduced to pow- 
der. It dissolves as rapidly as ordinary pyroxyline, and if 
carefully prepared gives at once a perfectly bright solution of 
a faint yellow tinge. It gives upon the glass a hard, smooth 
film, non-contractile, and yet differing totally from the so- 
called powdery films commonly spoken of in connection with 
dry plates. 

In the same article a reference is made to M. Blondeau's 
analysis of precipitated cotton, in which it is stated that 8 per 
cent, of water is taken into combination. This amount of 
water, if it exist in the cotton, must alter the structure of the 
collodion in a marked way. 

Be this as it may, precipitated cotton does give a verv fine 
film ; but we are inclined to think that part of the effect is 
produced by the alcohol being eliminated from it en masse^ 
and carrying with it that constituent of the pyroxyline whiph 
is soluble in the alcohol. This .will be seen to be the case in 
which a finished emulsion was washed in alcohol ; the result- 
ing film having much resemblance to that of M. Chardon's. 

The amateur will probably find it most convenient to pur- 
chase ordinary pyroxyline from some respectable dealer, who 
is a manufacturer of good collodion, instead of making it him- 
self, for of all processes connected with photography, that of 
making pyroxyline is, perhaps, the most unpleasant and hurt- 
ful to the health and clothes. The stains on the latter from 
nitric acid or sulphuric acid can never be eliminated, unless 
the acid be immediately neutralized, and sulphuric acid will 
rapidly eat through any organic texture, unless it be either 
washed thoroughly^ or an alkali be applied. 

As regards the character of the solvents, there is little to be 
said in regard to the ether. That of a specific gravity of .730 
is generally employed, and, if it be, an alcohol of low specific 

fravity should be employed, such as .812 ; whereas if the ether 
ave a specific gravity of .720, a specific gravity of .820 for the 
alcohol is allowable. 

After the plain collodion (see next page) is mixed, it should 
be allowed to settle. No matter what pyroxyline be employed, 
it will invariably be found that there is some flocculent mat- 
ter, too fine for filtering out, which, if not got rid of, is one 
great cause of spots on emulsion plates, and therefore every 
effort should be made to prevent its finding it way into the 
emulsion. The collodion should, therefore, be allowed to 
remain undisturbed for a week or two, to allow these fine par- 
ticles to deposit. 
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CHAPTER VII. 

PREPARATION OF AN EMULSION. 

It is unnecessary to enter into the history of the emulsion 
processes ; but it may not be uninteresting to note that the first 
published formula for a collodio-bromide emulsion was by 
Messrs. Bolton and Sayce, in September, 1864. 

Though not following an historical order, we have thought 
it best to give the method of preparing an emulsion which can 
be followed in nearly all modifications of the process; and to 
make it clearer, a definite formula has been made use of, giv- 
ing an emulsion which is very simple and clean working, and 
though not boasting any extraordinary sensitiveness, is yet 
more sensitive than any bath dry plate process with which the 
writer is acquainted. 

The plain collodion^ is made as follows: 

Alcohol .820, 10 ounces. 

Ether .730, 20 " 

Pyroxyline (ordinary), - - - 400 grains. 

We will suppose that we are going toprepare an emulsion 
which will make up to twenty ounces. Wnen it is evaporated, 
washed and re-emulsified, each ounce of washed emulsion should 
contain about 5 grains of pyroxyline, and, therefore, we must 
take one-fourth of the collodion made up as above {vide note 
below), which will be 7|- fluid ounces. It is proposed that 
each fluid ounce of redissolved emulsion shall contain about 
3 5 grains of silver bromide. The salt we propose to use is 
zinc bromide, and we find that about 10 grains of this salt are 
necessary for this purpose. To our 7|- ounces of collodion, 
therefore, we must add at some time or another 200 grains of 
this salt. Two portions of 100 grains each are weighed out : 

* If the plain coUodion supplied by dealers be used, it must be recollected 
that, as a rule, it contains about 5 grains of pyroxyline to the ounce after 
the iodizer has been added. The formula may be taken to be as follows : 

Alcohol, 20 ounces. 

Ether, 40 ** 

P3rroxyline, 400 grains. 

The bromide and silver must be added according to the grains of pyroxyline ^ 
not according to the amount of solvents in which it is dissolved. 
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one is dissolved in the smallest quantity possible of alcohol, 
and 4 or 5 drops of concentrated nitric acid are added to it to 
render innocuous any oxide or other impurity that may be 
present. This is then added to the collodion. The other 100 
grains are similarly dissolved, but a larger proportion of nitric 
acid added, viz., 10 drops. This is kept in a test tube ready 
for use. We next require 300 grains of silver nitrate to satu- 
rate the zinc bromide, and to allow 3 grains in excess for each 
ounce of the concentrated collodion. As this will probably be 
about 11 ounces by the time the additions are made, 330 grains 
of silver nitrate (which has previously been pounded up in an 
agate mortar, or the crystals of which have been crushed with 
a glass stopper on a thick glass plate) are weighed out. This 
amount is then placed in a large test tube with 5 drams of 
water, and warmed — a perfect solution ought to result. Ten 
drops of nitric acid are next added to it. In another test tube 
1^ ounces of alcohol (.820 to .830) are boiled and poured upon 
the dissolved silver. The two fluids may not mix at first, but 
by pouring them from one test tube to another this is readily 
accomplished. The collodion is now placed in a glass jar and 
a stirring rod placed ready to hand. It is usually insisted that 
the subsequent operations should be conducted in the dark 
room. This exclusion of light is quite unnecessary (as the 
writer has practically proved), owing to the presence of the 
nitric acid, which renders the sub-bromide inert as fast as it 
is formed by the action of light. The test tube containing 
the silver is now taken in the left hand and the stirring rod in 
the right, and three-quarters of the silver nitrate solution is 
poured, drop by drop, into the collodion, which is kept in 
brisk agitation by the glass rod. The silver solution is then 
placed on one side and the dissolved bromide solution taken in 
the left hand. All the latter is now added, drop by drop, and 
then the remainder of the silver solution in a similar manner. 
Some of the silver salt is sure to be found crystallized on the 
edge and sides of the test tube. This is redissolved, as before, 
in a little water and half an ounce of alcohol, and added with 
the same precautions. If the above details have been carefully 
carried out, the color of a candle or gas flame, when viewed 
through the liquid which runs down the inside of the glass jar 
after agitation, should appear of a deep orange, approaching 
to a ruby tint. When in this condition, it may be judged that 
it has been rightly priepared. With the glass rod a drop or 
two of the emulsion should be dropped on to small strips of 
glass and examined by daylight for structure, etc. When 
viewed through a window, the principal part of the light trans- 
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mittQd should be orange. A little potassium chromate sliould 
be dropped on to the emulsion on the plate, and a bright red 
color will show that the silver is in excess, which is what is 
required in our case. If this coloration be absent, it will indi- 
cate that the soluble bromide is in excess, which, in some modi- 
fications of the same ]>rocess, is what may be desired. The 
emulsion must next be decanted off into a bottle capable of 
containing at least double the amount of fluid— that is, at least 
20 ounces — and it should then be shaken for ten minutes. It 
may now be put on one side for from sixteen to twenty-four 
hours, when it will be ready for the next operation. 

We will now give a slightly different method for mixing the 
silver and the soluble bromide, which has been adopted by 
some people, among others by Warnerke, to whom the writer 
is much indebted for information on various points. 

A couple of corks, D and E (fig. 8), which should fit the 
necks of the bottles A and B, are bored with holes just wide 
enough to admit a glass tube, C, which has a di^-meter of bore 
of about one-eighth of an inch. The w^hole of the bromide is 
dissolved in half the amount of collodion used, and placed in 
the bottle A, which (like B) should have sufficient capacity to 
hold double the amount of emulsion to be made up ; the cork, 
D, with the glass rod, C, should next be fitted into it. Into 





Fig, 8. 



Fig. 9. 



the other bottle, B, the silver nitrate solution is added to the 
collodion, sufficient alcohol and water being used to keep it in 
thorough solution. The bored cork. E, is then fitted into the 
neck, and the far end of the glass tube deftly inserted and the 
tops of the bottles brought close together. The hands then 
grasp the necks and the contents are shaken up, when a little 
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of B gradually finds its way into A. The positions of the bot- 
tles are then reversed and a little of the contents of A shaken 
into B ; when each of the bottles seems to contain emulsion 
equally dense, the whole of one bottle is gradually caused to 
drop into the other, and by this means a perfect emulsion is 
obtained. The emulsion may be made even more rapidly by 
adopting the contrivance shown in fig. 9, in which there are 
two tubes, one always acting as an inlet for air, while through 
the other the collodion finds a passage. In this case narrow 
bored tubes are advisable, certainly not greater than one-eighth 
of an inch. 

Now it has been said that in sixteen to twenty-four hours 
the emulsion will be ready for pouring out. This statement is 
true for the particular emulsion described, but it is not neces- 
sarily true for emulsions when other soluble bromides arc 
employed. Thus we find that Colonel Wortley stated to the 
Photographic Society of Great Britain, on March 14th, 1876, 
that the following is the time necessary for emulsions made 
with the following soluble bromides to ripen : 

Manganese, 

Cadmium, 

Strontium, 

Magnesium, 

Zinc, 

Cerium, 

Potassium, 

Cinchonine, 

Sodium, 

Calcium, 

Ammonium, 

Uranium, 

Barium, 

It will be noticed that Colonel Wortley gives zinc emulsion 
ten and a half hours as the time for attaining the maximum 
sensitiveness. The discrepancy is probably due to the greater 
viscosity of the collodion employed in the one case as com- 
pared with the other. The list, however, is useful as showing 
the comparative times that should be allowed for ripening. 
We might here leave the emulsion as ready for coating plates 
after proper dilution, but we will further suppose that it is 
to be washed, a modification introduced by Mr. W. B. Bol- 
ton, one of the originators of the collodio-bromide emulsion 
process. The first step to be taken is to allow the solvents to 
evaporate. 
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Evaporating the Solvents, — An emulsion generally may be 
prepared in the afternoon of one day, well shaken beiore leav- 
ing the laboratory, and on the next day, about noon, the emul- 
sion will be ready for drying. The mode adopted by the 
writer is as follows : The emulsion is poured out into a flat 
dish, to a depth of a quarter of an inch, and placed in a 
dark room, the temperature of the latter being raised, if pos- 
sible, to 70°. For the ten ounces of emulsion made, a porce- 
lain dish about 14 by 12 by three-quarters of an inch deep, is 
required. 

After a short interval it will be found that a skin forms on 
the surface of the collodion ; this is broken up with a glass 
rod and a fresh liquid surface given to it. Every half hour 
the whole of the emulsion is thoroughly well stirred up till it 
begins to break into lumps, when it can be left a short time 
for the solvents still further to evaporate. It is ready for the 
first washing when the lumps reauire a little force to break 
them up — in other words, wnen they are about the same con- 
sistency as a collodion film before dipping into the bath. The 
mass is then removed to a glass beaker and covered with dis- 
tilled water. At this point we have a good test as to whether 
the evaporation of the solvents has been continued far enough. 
If only a few of the lumps rise to the surface the evaporation 
has been sufficient ; if, on the other hand, the majority float 
on the surface of the water, it has not been continued long 
enough. The reason of this tendency of the lumps to rise to 
the surface is due to the light specific gravity of the ether 
and alcohol, which, even with the weight of the solid matter, 
is not sufficient to counterbalance the specific gravity of the 
water. 

This method of eliminating the solvents is, however, waste- 
ful, and, if preferred, resort may be had to distillation (see 
Appendix) ; but this method should not be adopted unless all 
acid be omitted previous to distillation, since boiling an emul- 
sion in its presence produces a very horny film and nitrous 
ether is formed. The acid must be applied in the first wash 
water. Let it be recollected that where the bromide is not in 
excess, but where there is an excess of silver nitrate, nitric 
acid or its equivalefit must be added to the emulsion itself, or 
to the wash water at some stage — the time of addition being 
dependent on the circumstances already explained. The whole 
of the operation up to the first washing may be carried on in 
the lignt. In M. Chardon's process, as subsequently given 
(page 46), it will be seen how this evaporation of the solvents 
previous to washing may be dispensed with. It is hardly 
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worth while to repeat the method here, more particularly when, 
in some respects, the above is really superior to it ; at least so 
the writer has found. 

For the above quantity of emulsion, 1 dram of nitric acid, 
which will be ample to secure freedom from fog, should be 
dropped into the dish and distilled water added. Alter a couple 
of hours the true washing may commence. 

A method which we have found to give still better remilts, 
if the acid is omitted from the emulsion, is to wash the pellicle 
two or three times in water till nearly all excess of silver is 
removed, and then to add 2 drams of hydrochloric acid to the 
next wash water (which should not be more than 10 ounces), 
and then begin to wash de novo, Mr. Bedford first recom- 
mended this plan. Instead of the hydrochloric acid a solution 
of bichroriiate of potash, 10 grains to the ounce, to which a 
pinch of common salt has been added, may be substituted. 
This is an excellent method, since any trace of bichromate is 
visible in the wash water. The pinch* of salt prevents the for- 
mation of bichromate of silver. 

To wash the emulsion it may be placed in a jar or jam pot 
and be covered with water where it can stand two or three 
hours in the dark without detriment, when it should be changed. 
The way in which the washing can be economically effected, 
as regards time, is as follows : A piece of coarse calico, which 
has previously been washed in carbonate of soda and then well 
rinsed and dried, is spread over the top of a second glass jar or 
large jam pot and the contents of the first thrown on to it. 
The calico acts as a strainer and the solid pellicle is left on it. 
The calico is next taken up by the sides, and the contents are 
twisted up in it and as much as possible of the liquid then 
wrung out. The calico is untwisted and a bag formed, by tying 
up the ends, to hold the emulsion, which is shaken up and 
immersed in fresh distilled water. After a quarter of an hour 
the wringing operations are again proceeded with, and this 
process repeated three or four times. The expelled water should 
now be tested for free silver nitrate by a drop of hydrochloric 
acid. If it gives more than a slight milkiness, such as is pro- 
duced by adding silver nitrate to water containing a grain of 
common salt to the gallon, it must be washed till this maxi- 
mum is attained. 

Prepa/ring the Pellicle for Re-emiilsifymg. — A very impor- 
tant part of emulsion making is now to be touched upon, viz., 
getting rid of the water held in the pellicular mass. 

To commence with, as much water as possible should be 
squeezed out, and then we may proceed in one of these ways. 
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let. We may lay it out flat on a piece of botting paper and 
allow it to dry spontaneously. 2d. We may put it in a flat 
porcelain dish and place it in a water bath, the temperature of 
which can never exceed 212°, and thus all moisture may be 
got rid of. In this proceeding the very greatest care is neces- 
sary, as the emulsion is apt to become very hard* indeed — so 
much so as to be scarcely soluble ; in addition to which it is 
ofteu apt to blacken spontaneously. The third method is one 
which we can confidently recommend for washed emulsion, 
being very simple and absolutely improving its qualities when 
redissolved. This is simply to cover it with rectified spirit 
.820 after as much water as possible has been squeezed out. 
In an hour's time the excess is drained off and the pellicle is 
squeezed in the cotton rag as before. It is then once more 
covered with the spirit and left for half an hour, when, after 
draining away the superfluous spirit, it is ready for re-emulsi- 
fying. If it be desired to keep the pellicle in a solid state, it 
will only be necessary to* expose it to the air for a few hours, 
when it will be found quite dry. 

It is instructive to examine the washings from the spirit. It 
will be found that there is a certain small quantity of silver 
bromide in suspension, which can be filtered out. If the 
spirit be distilled over, a semi-opaque liquid residue will be 
left, having a very high boiling point, a strong and very disa- 
greeable smell and containing some organic salt of silver, 
which discolors in the light, it may be said that this organic 
compound is necessary for density of image ; but a trial of 
the emulsion washed in this way will prove the contrary ; in 
addition to which it will be found mucn freer from spots than 
that washed and dried by the first two methods indicated above. 

There are some pyroxylines which it would be dangerous to 
treat in this manner, since they are soluble, to a certain extent, 
in absolute alcohol ; but it seems to the writer that any such 
pyroxylines are detrimental when washed coUodio-bromide 
emulsion is in question. If they are employed, the old method 
of drying must be adopted. 

The dried (or moist with alcohol) pellicle has next to be dis- 
solved in its proper proportions of solvents, which are about 5 
f rains of pyroxyline to every ounce of the two when mixed, 
t is better to make it up first to the strength of 10 grains of 
pyroxyline, and then to add the remaining solvents, since the 
color of the emulsion seems to be better when a greater degree 
of viscidity is present when the pellicle begins dissolving. In 
two or three hours the whole of the silver bromide should be 
in suspension. It will be found, however, that there is an 
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improveYnent in the quality of the film after the lapse of a 
couple of days, or even more. A plate should be tried before 
diluting down the collodion with more ether and alcohol, in 
order to test its flowing qualities and to note the opacity of 
the film. 

In our own experience we like to be able to see the light 
from a gas jet through a film while moist, but which, when 
dried, is perfectly opaque. In this condition the fihn is tough, 
requires no backing and is always capable of giving sufficient 
density by alkaline development alone, without resort to inten- 
sification. 

Before taking into use it should be filtered through cotton 
wool (see Chapter XVI). 

The exposure necessary for the washed emulsion already 
described is very constant ; with a lens of aperture y-20, and in 
a fair light, thirty seconds will be found to be ample when 
using the alkaline or ferrous oxalate developer. 
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CHAPTER VIII, 

CAREY LEA'S CHLORO-BROMIDE EMULSION. 

In the year 1869, Mr. Carey Lea, the able American pho- 
tographer and experimentalist, brought forward what is known 
as the chloro-bromide process, in which the new feature of the 
introduction of a chloride into a bromide was announced, by 
preference usmg cupric chloride. 

The excess of silver employed by Mr. Lea in this process was 
very little over that required for the full saturation of the bro- 
mide and chloride, and after keeping beyond a certain time, 
in the writer's experience, fog was always present when this 
formula was followed. Mr. Lea himself seems to have found 
this, for in March, 1870, he introduced a modification of this 
process, which enabled any amount of excess of silver nitrate 
to be used without any danger of fog being produced in devel- 
opment. By this modification the theoretical considerations 
subsequently worked out by the writer, and already pointed • 
out, were fulfilled. 

The following is the mode of preparation of Mr. Lea's emul- 
sion given in Mr. Lea's words : 



Collodion. 




Ether, 


20 fluid ounces 


Alcohol, . - - . 


- 12 " 


Pyroxylin e, - . - . 


162 grains. 


Bromide of cadmium, - 


- 320 " 


" ammonium, 


64 " 



" Add half the alcohol to all the ether and shake up with 
the pyroxyline ; throw the salts into a flask with the rest of 
the alcohol and heat till dissolved ; add to the other portion, 
shake up well and place in a warm, light place for three weeks ; 
it will be better still in two or three months. 

" This collodion will require 16 grains to the ounce of nitrate 
of silver to sensitize it. i prefer and always use fused nitrate 
and recommend it for all collodio-bromide work as much prefer- 
able to the crystallized. 

" Having measured out the quantity of collodion to be sen- 
sitized, weigh out 16 grains of very finely powdered nitrate of 
silver to each ounce, tnrow it into a test tube or flask and pour 
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over it alcohol of b.^. .820 in the proportion of 1 dram to each 
8 grains of nitrate ; boil for a few minutes and the nitrate will 
dissolve ; pour it now in successive portions into the collodion, 
shaking up well after each ; shake about five minutes after the 
last portion is added and every few times thereafter; use 
twenty-four hours after sensitizing. 

" In twenty or twenty -four hours after sensitizing the mix- 
ture will bo in condition to use. The difference of a few hours 
will not be important, but it is best not to exceed twenty-four. 
If kept too long there will be a disposition to f ogin the shadows 
and a want of brilliancy in the whole picture. The hiffh lights, 
also, will not have their details well marked. The filtering is 
best done by putting a piece of soft, clean sponge in the neck 
of a funnel and cutting a small circular filter of close woven 
linen. The linen used For making these filters should be boiled 
for an hour with very weak caustic potash or soda, then well 
washed in hot water (of course without soap) and dried. This 
plan of filtering will be found excellent for all sorts of photo- 
graphic collodions. Before filtering, the collodio-bromide mix- 
ture should rest quiet for two or three hours after its last 
shaking." 

For the preservative bath recommended by Mr. Lea, see 
page 70. 
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CHAPTER IX. 

CANON BEECHEY'S PROCESS. 

We have now to put on record a process which is at once 
simple and efficient, and the thanks of the photographic public 
are due to Canon Beechev for its explicitness in every detail. 
The following is the modus operandi : 

Take 

Cadmium bromide (anhydrous), - - 400 grains 
Alcohol (.805), 10 ounces 

and allpw the mixture to stand. Decant carefully and add 80 
minims of strong hydrochloric acid. 

Take of the above solution, - - - ^ ounce. 
Absolute ether (.720), ... 9 drams. 

Pyroxyline (as above) - - 10 to 12 grains. 

To sensitize this, dissolve 40 grains of silver nitrate in an ounce 
of alcohol (sp. gr. .820) The best method of effecting this is 
to pound up the silver nitrate in an a^ate mortar and to take 
only a quarter of the alcohol and boil it in a test tube contain- 
ing the silver salt. The alcohol will become slightly brown 
(due probably to the formation of a fulminate of silver) and 
should be decanted oflf into a bottle containing the collodion. 
The remaining silver should be dissolved up in a similar man- 
ner, the ounce of alcohol being just sufficient to eflfect solution. 
Between each addition of the silver nitrate the collodion should 
be well shaken. When the final addition is made, the emul- 
sion should be very smooth and rather thick. When poured 
upon a strip of glass plate it will appear transparent by trans- 
mitted light, but after keeping twenty-four hours (occasionally 
shaking tne bottle containing it in the interval) it ought to be 
very opaque and creamy. 

T^he plate having been coated with a substratum or edge (see 
Chapter XVI.), the collodion, which should have been shaken 
about half an hour* before, is poured on it in the ordinary 
manner, and, when set, immersed in a dish of distilled or rain 

* Canon Beechey recommends the bottle to be shaken immediately before 
use and the emulsion filtered. 
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water. When all greasiness has disappeared, it is flooded with 
any of the preservatives given in Cliapter XVII. Canon 
Beechey recommends the plate to be immersed in a disli con- 
taining beer, to which 1 grain per ounce of pyrogallic acid has 
been added. The drying is conducted in the usual manner. 
The exposure may be taken to be about twice that whicli is 
necessary for a wet plate. Between exposure and develop- 
ment the plate will keep fairly for a week, but after that it 
seems to lose detail and appears under-exi)osed. 
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CHAPTER X. 

M. CHARDON'S PROCESS. 

In preparing the collodion for this process, M. Chardon pre- 
fers the use of two kinds of pyroxyline, both of which have 
previously been precipitated from collodion into water (see 
page 28). The one pyroxyline is prepared in the manner 
given at page 28 ; the other, the high temperature cotton, pre- 
pared as at page 29. These are mixed in the solvents to form 
collodion. 

A salted collodion is made up as follows : 

Alcohol, 1 ounce. 

Ether, 2 ounces. 

Double bromide of cadmium and ammoni- 
um, - - - . - - - - 14 grains. 

Zinc bromide, 14 " 

Precipitated pyroxyline, ordinary, - - 7 " 

Precipitated pyroxyline, high tempera- 
ture, 28 " 

A stock of this is made, and, when settled, decanted off as 
required. It must not be filtered, as the evaporation of the 
solvents is said to cause a change in the sensitiveness of the 
finished emulsion, though we doubt it. 

The collodion is rendered sensitive in small quantities at a 
time. 

The silver nitrate is finely powdered, the quantities being as 
follows : 

The above salted collodion, - - - 1 ounce. 
Silver nitrate, - - - - - 6.2 grains. 
Alcohol, 3 ounces. 

The ordinary means already described are employed for form- 
ing the emulsion (see page 36). The emulsion is vigorously 
shaken in a bottle and put aside for thirty-six hours to ripen. 
After this time has elapsed about an ounce of pure distilled 
water is placed in a glass beaker and a dram of the emulsion 
poured into it ; after agitating the mixture it is filtered clear, 
which can be effected by passing it once or twice through the 
filter paper. This waste is tested for silver nitrate. A slight 
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milkiness on the addition of a chloride is all that is allowable. 
If it shows no signs of free silver nitrate, more of the latter 
salt dissolved in alcohol is added to the emulsion just to give 
the necessary milkiness. The emulsion thus formed is next 
corrected by a collodion in which cobaltic chloride is dissolved, 
made as follows : 

Alcohol, 1 ounce. 

Ether, •; 1^ ounces. 

Cobaltic chloride, . . - . 60 grains. 
Pyroxyline, 12 " 

Of this he adds about 2 drams to each 10 ounces of emulsion ; 
as before stated in this work (page 8), all causes for fog are 
thus eliminated. 

The novelty of M. Ohardon's process is now to be explained. 
He takes the finished emulsion and pours it, in a fine stream, 
into a large quantity of water. After stirring, the precipitated 
emulsion is filtered through a cloth, is washed carefully (the 
method indicated at page 30 will answer), pressed between 
folds of blotting paper and dried in the dart. This gives a 
flocculent powder of a clear yellow color. To prepare the 
finished emulsion the following is prepared : 

Ether, - - - - • - - - ^ ounce. 

Alcohol, - - - - - - J " 

Precipitated quinine, - - - - 1 grain. 

The precipitated quinine can be made from the ordinary sul- 
phate of quinine by dissolving it in sulphuric acid and then 
adding ammonia. The precipitate thus formed is employed. 

The organic substance is first dissolved in the alcohol, and, 
after filtering, the ether is added. To this amount of solvents 
17 grains of the dried powder is added. After some hours, 
when all is in solution, the emulsion in filtered through cotton 
wool (see Chapter XVI.) M. Chardon states that the quinine 
gives porosity to the film ; but it seems more probable that 
it acts like some other organic matters — viz., prevents a ten- 
dency to fog. 

The exposure for plates prepared by this process is stated to 
be about double that required for a wet plate. 
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CHAPTER XI. 

DAWSON'S PROCESS. 

The next process which we shall describe is one in which 
an " organilier " is added to the emulsion and leads up to the 
more complicated form recommended hy Mr. Carey Lea. We 
are indebted to the ''British Journal Almanac" for the for- 
mulas, which are as follows : 

Collodion. 

Pyroxyline, 8 gmins. 

Cadmium bromide, 7 " 

Ammonium bromide, - - - - 2 " 

Ether .725, - * ^ ounce. 

Alcohol .810, I " 

In practice we have found no difference in result if ether of 
.730 be used and alcohol of .812. 

In our experience we lind that the collodion should be 
allowed to settle some days and then be decanted off. The 
pyroxyline employed may be that given at page 31. 

To sensitize this a mixture is made of 

Silver nitrate, ----- 13 grains. 

Acetic acid, 2 drops. 

Glycerine, 1 dram. 

Alcohol .830, 4 drams. 

These are dissolved in the usual manner, it being, perhaps, 
the better plan to leave the glycerine out till the last minute. 
After emulsification (page 36) it is allowed to stand twenty-four 
hours, and then 2 drops of hydrochloric acid are added to the 
above quantities. It is allowed to rest for another twenty-four 
hours. 

The emulsion. is poured out into a dish of sufficient capacity 
in order for the solvents to evaporate, and in five or six hours 
it is ready for further treatment. This consists in covering 
the pellicular mass with water for an hour, and, after pouring 
off, covering it for a similar time with 

Tannin, 5 grains. 

Gallic acid, 2 " 

Acetic acid, - 2 drams. 

Water (distilled), 1 ounce. 
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The washing is now commenced in a manner similar to that 
already de8cr;ibed at page 39, till all traces of acid are remoVed, 
which can be tested by litmus paper. When all the water 
is wrung out, the emulsion is dried in a hot water bath or 
spread out in a warm room on blotting paper. 

The mode of eliminating all traces of water by alcohol is not 
admissible in this case, as it would dissolve out the tannic and 
gallic acid which may be left in the pellicle. 

To redissolve the pellicle, equal quantities of ether and alco- 
hol are used, having the same specific gravity as that given 
above. Dr. Dawson recommends that it be soaked in the alco- 
hol for twelve hours before adding the ether. 

The development of the plates can be carried out by the 
strong alkaline development. 
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CHAPTER XII. 

CAREY LEA'S CHLOR-IODO-BROMIDE PROCESS. 

In this process we have silver iodide emulsified with bro- 
mide and chloride, and, in some hands, it works well. The 
following description will show how the emulsion is prepared. 
The collodion is made thus : 

Ether .730, 4 drams. 

Alcohol .805, 4 '' 

Pyroxyline, 8 grains. 

The cotton may be any of those given in Chapter VI. To 
every ounce of collodion the following are added : 

Dried cadmium bromide, - - - 9 grains. 
Ammonium bromide, - - - SiJ- " 

Ammonium iodide, - - . . 2 *' 

Di»ectly before emulsifying add 

Aqua regia, 2 drops. 

The emulsion with an excess of silver is formed by adding 
25 to 30 grains of silver nitrate; and, after an hour's interval, 
2 grains of cupric chloride or cobaltic chloride; 2 drops of 
hydrochloric acid may be substituted for either of these or for 
the aqua regia. 

The emulsion may at first apper flaky, but after the addition 
of the chloride it is only necessary to shake well and leave it 
for twelve hours. On again shaking, the emulsion will be 
found perfect. It may be used before drying or after drying. 
In the former case any of the preservatives ordinarily used 
mm be employed. 

If it has to be dried it is poured out into a dish and left till 
it is in a leathery condition on tlie surface, after which a pre- 
servative is poured upon it. Any preservative will answer, 
but Mr. Lea recommends 

Water, 6 ounces. 

Acetic acid, 3 drams. 

Solution of gum arabic with sugar, - - 4 " 

Prepared albumen, . . . . i ounce. 

Gallic acid (60 grains to 1 ounce of alcohol), 4 drams. 

Tannin (60 grains in 1 ounce of water), 2 *' 
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The albumen is prepared by the addition of an equal bulk 
of water to the white oi one egg, and clarifying with 12 drops 
of acetic acid. 

The gum and sugar solution is made by mixing half a pound 
of gum arabic and two ounces of sugar in 44 ounces of water 
and adding 14 drams of carbolic acid. 

The pellicular mass is then broken up and it and the preser- 
vative are transferred to a large glass jar and left there twenty 
minutes. The preservative is then poured oflf and the wash- 
ing takes place as given at pa^e 39. 

Instead of drying the emulsion, it may be poured direct into 
the preservative, taking care that the latter is more than four 
times the bulk of the former. The washing in this case takes 
place by decantation in the usual manner. This last method is 
stated to give the most soluble pellicle. The pellicle is then 
dried in the oven or water bath and is re-emulsified by taking 
for each 3 ounces of the original collodion : 

Ether, 1 ounce. 

Alcohol, 1 " 

Plain collodion (4 grains of pyroxyline to 

the ounce), - - - * - - 2 ounces. 

Shake well at intervals, and in a week it is ready for use. 
The plate is coated in the ordinary manner and dried. The 
exposure is about equal to that of a wet plate. 
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CHAPTER XIII. 

MR. H. COOPER'S COLLODIO-BROMIDE RELIABLE DRY PLATE 

PROCESS. 

* Mr. Coopeb's formula is as follows : 

" Prepare first a stock of plain collodion by dissolving 160 
grains of ordinary pyroxyline in six ounces absolute alcohol 
and ten ounces ether. Good methylated alcohol will answer 
for these first solvents, as also ether s.g. .730, purchasable at 
Is. 6d. per lb. Also make an alcoholic solution of zinc bro- 
mide, 80 grains to the ounce. Even after filtering, this solution 
will throw down a deposit ^on keeping, an^ this must be 
carefully left undisturbed. To make 10 ounces of washed 
emulsion take 5 ounces of the above collodion and add to it 
one ounce of the zinc bromide solution and 20 minims of 
syrupy lactate of ammonia.f Sensitize with 160 grains of 
silver nitrate, dissolved first in 80 minims of water and then in 
3 ounces strong alcohol. Boil together and add it to the bro- 
mized collodion at once. I attacn importance to the addition 
of the boiling solution so as to raise the temperature of the 
mixture, and when only a small quantity (such as the above) 
is made, I take the precaution to wrap the bottle in a thick 
cloth to retain the heat as long as possible. On examining the 
proportions just given, it will be seen that the silver nitrate is 
decidedly in excess and that the alcohol is used in larger pro- 
portion than usual. 

" Lactate of silver has long been a favorite addition of mine 
to emulsions and I am more than ever pleased with its action. 
I must call attention to a curious effect which is produced if 
the bromized collodion is allowed to stand many mmutes after 
the lactate is added and before the sensitizing. The collodion 
becomes quite milky and throws down a crystalline deposit. 
It is well to add the lactate immediately before the silver, or 
even to defer putting it in until after the sensitizing. I cannot 
pretend to say what chemical or physical effect occurs in the 
' lactized ' collodion — I merely mention the fact. 

t *• Small experiments made since this paper was first written go to show 
that a great gain in sensitiveness may be obtained by reducing the propor- 
tion of plain collodion. I have tried three ounces, and even two ounces, 
instead of the five, with the most encouraging results. I am indebted to a 
leader in the British yournaliox the suggestion." 
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" The eimilsion is ripe in about twenty-f onr hours ; but I am 
disposed to think it an improvement to keep it for a longer 
time — up to three days. At the expiration of the ripenmg 
period, twenty minims of strongest nitric acid are to be added 
and the emulsion well shaken. I prefer to add the acid just 
before the washing, instead of at first. I believe a better nlm 
is given by so doing. 

'' We are now faced with the question of how best to wash 
the emulsion. Shall we pour it out and evaporate the solvents 
or precipitate it? From a lengthened experience of both 
methods I cannot recommend precipitation, except in cases 
where the finished emulsion is to be used up within a month. 
It is now a generally acknowledged fact that precipitated emul- 
sions will not keep well. But where large batches of plates 
can be prepared at a^time, and no waste occurs, I can speak to 
the good qualities of the emulsion when precipitated by mixing 
it with twice its bulk of the following organifier, and, when 
the pellicle has fully separated and set, washing for some time 
in water containing a little nitric acid (half ounce to one gallon), 
and finally in several changes of pure water. The mixture, 

Tannin, 500 grains 

Gallic acid, 200 " 

Grape sugar, 200 " 

Strong acetic acid, - - - - 10 ounces 

or a proportionately less quantity, of glacial, is to be dissolved 
in water and made up to 100 ounces. This method is expe- 
ditious. The alternative, and I think the better plan, is to 
pour out the emulsion into a sufficiently large dish (1 ounce to 
25 square inches, or say 5 ounces in a 12 by 10 dish) ; evapo- 
rate the solvents more thoroughly than usual ; in fact, the 
pellicle may be allowed to get almost dry. Wash, first in water 
containing half an ounce of nitric acid in one gallon of water 
and then in plain clean water for some considerable time. If 
the water in use is hard, distilled water should be used at first 
and lastly. Wash thoroughly. The extra drying of the pellicle 
and the large proportion of alcohol it contained will materially 
assist in shortening the time. When dry, dissolve the above 
quantity of pellicle in 5 ounces of pure absolute alcohol and a 
like quantity of extra purified methylated ether, s.g. .720. 
An emulsion prepared in this manner with the lactate of am- 
monia will give excellent negatives without further preparation 
if the plates are used at once ; but its subsequent treatment 
with alkaline albumen gives the especial qualities for which I 
had so greatly valued it. The plates are much quickened by 
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the after treatment. This particular emulsion has its sensitive- 
ness doubled, while some others are rendered slower." 

Mr. Cooper then describes gelatinizing the plates with gela- 
tine and chrome alum as given at page 60. He says that small 
plates may have an edging only (page 60), but that he prefers 
giving them the full coating: 

" Coat with the emulsion. When well set, immerse in water. 
I myself use a grooved box, well coated with shellac, and when 
I have coated and immersed as many plates as I intend to pre- 
pare I cover up the box and thoroughly ventilate the room, so 
as to get rid of all fumes of alcohol and ether before proceed- 
ing further. I see no reason why a tin box with removable 
grooved pieces, similar to the one sent out by the Autotype 
ompany for developing chromotypes, should not answer. Of 
course it must be kept for the purpose alone. 

" The plates are now to be flooded with the alkaline albu- 
men, or dipped in a bath of it. In either case the albumen 
must be in contact with the film for at least a minute. The 
plate is then to be thoroughly washed, flowed with a preserva- 
tive, drained and dried. After backing it is ready for the 
camera. The albumen may be prepared in bulk either with 
whites of eggs or with the pure dried preparation. Of the lat- 
ter dissolve 60 grains in 3 ounces of water and add 1 dram of 
strongest liquor ammonia .880. If white of egg be used, first 
pour in a few minims of dilute acetic acid and well stiri In 
two or three hours strain and \o each ounce add two of water 
and one dram of liquor ammonia. 

" For the ' preservative ' I have tried a host of substances 
and find the simplest of all to be the best — viz., a two-grain 
solution of gallic acid. For the sake of constant uniformitv 
and certainty I was anxious to discard from my formulas all 
compounds of uncertain chemical constitution, such as beer, or 
even tea and coffee, or else I could from my own experience 
speak strongly in favor of a decoction of tea, made by boiling 
1 ounce of compressed black tea in 4 ounces alcohol and 12 
ounces water. One ounce of this is diluted with 10 ounces of 
water to form the final coating for the plate. It is of impor- 
tance that the plates should be thoroughly dried, especially if 
intended for packing; as although these plates will stand expos- 
ure to a moist atmosphere better than most others, any damp 
remaining in the films when they are stored away will be a 
source of future trouble." 

Mr. Cooper recommends a full exposure in the camera for 
these plates. We have found that with a stopy-20, and in an 
open landscape and good light, thirty seconds are ample ; but 
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that three minutes may be given without detriment. Of the 
negatives produced by this process, Mr. Cooper says : 

" First, the quality of image is almost perfect, much resem- 
bling that ffiven by a really good coUodio-albumen plate. Sec- 
ondly, the nlms will keep for a lengthy period without deterio- 
ration, both before and after exposure. I exhibit a negative 
which was kept five months before exposure, remaining^ for 
three months m a dark slide and carried about on long jour- 
neys, being submitted to many variations of temperature and 
hygroscopic conditions of the atmosphere. After exposure 
and before development it was kept five weeks. Other plates 
have been kept tnree months after exposure. I give these 
data, as many folks' ideas of a ' lengthy period ' are various. I 
have plates prepared early this year which I am keeping on to 
test from time to time. 

" In exposure very great latitude is allowable — an unspeak- 
able boon to the photographer on a tour with no conveniences 
for developing a trial plate from time to time." 
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CHAPTER XIV. 

COLLODIO-BROMIDE EMULSION WITH EXCESS OF BROMIDE. 

The writer, in some recent investigations, was led to the 
conclusion that, theoretically, the loss of sensitiveness due to 
using a coUodio-bromide emulsion with an excess of soluble 
bromide must be due to the want of a bromine absorbent ; and 
that if, with an excess of soluble bromide, we had the presence 
of such an absorbent, that then the sensitiveness should be in a 
ffreat measure restored. When l^ht causes the liberation of 
bromine from the silver bromide ^ee page 7) and when a bro- 
mine absorbent, such as potassium nitrite, is present, we have 
the following reaction : 

BH>mide and ^oj^^ and Water give ^^^^l^^^^ and ^o^^f^ 
2Br + KNO9 + HaO — 2HBr + KNO, 

The hydrobromic acid liberated would have a tendency to de- 
stroy tne image ; hence it is desirable that a neutral compound 
should be formed. This will be the case if an alkaline carbon- 
ate be added, for then we have : 

•a^rniAa. Potassium „_^ Sodium ^„^ Sodium Potassium __^ Carbonic 

Bromide nitrite ^^^ carbonate 8^^® bromide nitrate *^ anhydride 

2Br 4- KNO, + Na^CO, — 2Na Br + KNO, + CO, 

This practically was proved to be the case. In making a 
washed emulsion with excess of bromide it will be well, then, 
to add to every ten ounces of emulsion two drams of a saturated 
solution of potassium nitrite in alcohol and to apply to the 
film sodium carbonate in the first wash water, and then to wash 
a^n. By this means the retarding effect of any trace of solu- 
ble bromide left is counteracted by the presence of the trace of 
potassium nitrite and of sodium carbonate. 

The following formulas will be found to form a very excel- 
lent emulsion, giving very beautiful films, which, for sensitive- 
ness, are not behind those which are prepared with excess of 
silver nitrate. It is based on the alteration which is caused in 
the molecular structure of silver bromide by the use of am- 
monia, as adopted for the gelatine process. 

The ordinary collodion is formed as follows : 

Pyroxyline (high temperature), - - 25 grains. 

Alcohol, 2 ounces. 

Ether, 2 " 
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To this is added 100 grains of zinc bromide. 

In order to emulsify this, 100 grains of silver nitrate are dis- 
solved in the smallest possible quantity of water, made up to 1 
ounce with alcohol, s.g. about .820, and liquor ammonia added, 
drop by drop, till the oxide first precipitated is redissolved. 
The emulsion is then formed as given at page 36. It is im- 
mediately placed in a dish to evaporate (see page 38\ when it 
is at once washed till it shows no alkaline or a very laint trace 
of alkaline reaction. The water may be eliminated by the 
alcohol plan or by drying, as given at page 40. 

The pellicle is then dissolved in 2^ ounces of alcohol and 2|- 
oimces of ether. It will be noticed that the proportion of 
pyroxyline to silver bromide is too small. Plain collodion 
made as follows should therefore be judiciously added till a 
silver of good quality is obtained : 

Pyroxyline (ordinary), - - - - 50 grains. 

Ether .720, 5 ounces. 

Alcohol .805, 5 " 

This must be added judiciously. It will probably be found 
that as much as 5 ounces of this will have to be added ; but a 
good deal dejpends on the quality of the pyroxyline. 

The emulsion should be orange when mixed, and also after 
washing. It should be powdery to the touch when a plate is 
coated with it. It will be found to be as rapid as a wet plate, 
and if a preservative be used (see Chapter XVII.) which will 
stand the employment of undiluted ferrous oxalate, it will be 
found, if rightly prepared, a good deal more sensitive. The 
development takes place by the alkaline method if preferred. 
An emulsion may be made bv the same formula as above, 
omitting the ammonia. It will be found slower. 
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CHAPTER XV. 

COLLODIO-ALBUMEN EMULSlON^. 

The writer introduced to the photographic public an emul- 
sion made with albumen, which proved to be very sensitive, 
and some skilled photographers were pleased with it. The 
process is given here, as it may, perhaps, be used as a starting 

foint from which other emulsions may be satisfactorily deduced, 
n the hands of the writer the images were inclined to be thin, 
but when chloride is introduced it is found that this lack of 
density vanishes to a great extent and leaves a very delicate and 
printable image. The following is the mode of preparation : 16 
grains of ordinary cotton are dissolved in 6 drams ot ether (.730) 
and 4 of alcohol (.805) and the plain collodion thus formed de- 
canted. 20 grains of zinc bromide are dissolved in a small quan- 
tity of alcohol and enough bromine water added to tinge the 
solution with a very pale yellow. This is added to the above 
amount of plain collodion. For each half ounce of the above, 1 
grain of dried albumen is taken and dissolved in the least possible 
quantity of water, or 8 drops of the white of an egff may be 
dropped into a dram of alcohol and thoroughly stirred. Either 
of these solutions is then carefully droppea into the collodion 
(placed as usual in a jar) and well stirred up. This should 
form an emulsion of all)umen in the collodion. Forty grains 
of silver nitrate are next added in the way pointed out on page 
36, after having been dissolved in the smallest possible quantity 
of water and boiling alcohol. A beautifully Bmooth emulsion 
should result from this. Mr. Berkeley, who has tried this 
emulsion, proceeds in a slightly different way; he adds the 
cotton to the ether, then adds the albumen, and finally adds 
the amount of zinc bromide in the necessary amount of alcohol. 

The amount of silver nitrate added insures that there is an 
excess of at least 2 grains in each ounce of the emulsion. 

Instead of the emulsion being made entirely with zinc bro- 
mide, greater density may be obtained by omitting 4 grains of 
it and adding 4 grains of calcium chloride. 

The emulsion is next poured out into a dish and the ordinary 
manipulation carried out. After a couple of wafihings it may, 
however, advantageously be covered with a weak solution of 
silver nitrate and again washed till the traces of silver are very 
faint. 
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The peUicle should be redissolved in equal quantities of 
ether and alcohol, and finally there should be about seven grains 
of the pvroxyline, as originally used, to each ounce of the 
mixed solvents. 

The emulsion, when finished, generally gives a tender blue 
by transmitted light and is seemingly transparent. It may 
have a tendencv to curl ofl: the plate on drying, in which case 
the addition of a little ordinary washed emulsion will correct 
it. It will develop with plain pyrogallic acid and can be intensi- 
fied by pyrogallic and citric acid, with the addition of a few drops 
of silvernitrate solution, or it can be developed by the alkaline, 
ferrous oxalate or hydrosulphite developers. Some photogra- 
phers have found a tendency in it to form blisters when devel- 
oping. This has not happened to the writer when the developer 
was kept above 60° F. In some hands this emulsion is ex- 
tremely rapid — so much so as to require very considerably less 
exposure than an ordinary wet plate. 
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CHAPTER XVI. 

PREPARATION OF THE PLATE. 

When we require a fflass plate to use without a substratum, 
we usually soak the plates m nitric acid and water and then 
wash under the tap and carefully dry with "a cloth ; a cream of 
tripoli powder in alcohol is then rubbed over the plate and 
allowed to dry. When a plate is required for use, the tripoli is 
rubbed off with a soft cloth and it is left unpolished ; a small 
piece of blotting paper is then folded up in the shape of a 
small spill and dipped in a solution of albumen in water (the 
strength is immaterial), and the plate is given an edging by 
placing the moistened end of the spill beneath the thumb of 
the right hand and drawing it round the edge of the plate. By 
this means a " safe edge " is given to it. The amount of fluid 
required is so small that the first edge may be dry before the 
last is finished and yet sufficient for me purpose will be on the 
plate. 

Some persons rub French chalk or talc over the surface of 
the plate, and this will be found effective when using washed 
emulsion without giving an edging ; but we honestly confess 
that where a preservative is used this is hardly sufficient. In 
our own experience a film will adhere to the surface when it is 
only once wetted with water, but not twice. In this case a 
substratum must be employed to cause the necessary adhesion 
of the film to the plate. The following answers : 

Sheet gelatine, 75 grains. 

Distilled water, . . . . 60 ounces. 

Ammonia, ^ ounce. 

Alcohol, -.-.-. 1 " 

The gelatine should be first softened in half the quantity of 
water and the remainder added in the boiling state, which will 
dissolve it; when cool the ammonia and alcohol should be 
added, and it should be carefully filtered. 

The late Mr. Henry Cooper introduced a new gelatine sub- 
stratum, the preparation and application of which he describes 
as follows : 

" Soak 60 grains of Nelson's photographic gelatine in water, 
drain and pour on enough boiling water to make 8 fluid ounces. 
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Now add 2 drains of a ten-grain solution of chrome alum and 
stir vigorously for a minute or two. Filter the solution through 
paper into a clean measure, keeping it warm and avoiding air 
bubbles. 

" To save trouble a large quantity of each of the solutions, 
the gelatine and the chrome alum, may be prepared and will 
keep for a long time if a little pure carbolic acid be added to 
each. No more must be rniosea thBXL is required for the batch 
of plates, as when the compound solution has once become 
cold it cannot be again liquefied with heat. The measure and 
filter used must be well washed with warm water as soon as 
done with, for the same reason." 

Albumen may also be used. 

White of egg, 1 ounce 

Water, 100 ounces 

Ammonia, 5 drops 

50 grains of dried albumen may be substituted for the white 
of egg. The albumen and water should be well shaken to- 
gether in a bottle for five minutes and then be filtered through 
fine filter paper, taking care to avoid air bubbles. 

A better formula, however, seems to be one due to Mr. Ack- 
land, and is thus described by Mr. W. Brooks : 

The whites of fresh eggs are collected and to every 8 ounces 
1 ounce of water and 24 drops of glacial acetic acid are added 
by pourine it into the albumen in a fine stream and stirring 
evenly with a glass rod for one or two minutes. The albumen 
should on no accoimt be beaten or whisked up or the resulting 
preparation will be milln^. It is allowed to rest one hour or 
more and is then strained through coarse muslin or cheese cloth. 
To the strained albumen is added one dram of the strongest 
liquid amnionia (.880), when it can be pat away in corked bot- 
tles and kept for use. 

To make a substratum Mr. Brooks takes 

Prepared stock albumen, - - - - 1 ounce. 
Water, 1 pint. 

This is applied as above. 

The latest substratum, and which is due to Dr. Vogel, is as 
follows : Place (say) 50 grains of gelatine in a flask and add to 
it about 2 ounces of acetic acid (it is not necessary for it to 
be glacial) ; warm in boiling water to dissolve the gelatine. This 
amount of acetic acid may not be enough ; if so add more. It 
is not very particular how much you add so long as it is suf- 
ficient. When dissolved make up to about 5 ounces with 
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ordinary methylated spirit. At first the solution remains opal- 
escent while the alconol is added, but at a well marked point 
it becomes white, due to the precipitation of the gelatine. No 
more spirit must be added at this stage, but more acetic acid 
must be dropped in till the white curdy appearance is lost. 
The liquid should be heated to aid the re-solution. A grain of 
chrome alum dissolved in 1 dram of water must next be added. 
You then have a fluid which, when poured upon a glass plate, 
gives a most excellent substratum. To use it, filter through 
paper and coat the plate as with collodion ; return the excess 
mto the filter, rock the plate to do away with many lines and. 
dry over a Bunsen burner or a spirit lamp or before a fire. 
The alcohol will rapidly evaporate and then the acetic acid is 
driven ofl: and a glassy, hard substratum remains on the surface 




Fig. 10. 

of the plate. Dr. Vogel directed the plates to be dried spon- 
taneouSy ; but if so half the valuable qualities of the substra- 
tum will be lost. The rapid drying prevents any spots due to 
dust falling on the plate while moist. 

The cleaning of the plate is of much greater importance 
when a substratum is used than where it is omitted, tne great 
difficulty being to get an even film on the surface. It is impoS' 
sible to get this if there be the least repellent action between it 
and water. What the writer recommends is that the plates be 
soaked in nitric acid and be well rubbed with it by means of a 
pad of cottonwool {freed from all resinous matter hy premous 
soahinq in a strong alkaline carbonate and then tKoroughly 
washed and dried)^ and when the acid is washed away under 
the tap that it be followed by a solution of potash 20 grains, 
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alcohol J onnce and water J ounce, also rubbed in with a pad 
of wool. When water flows evenly over the surface the plate 
should be rinsed in distilled water, and, after a short draining, 
the gelatine (except Dr. Vogel's, see page 61) or albumen solu- 
tion should be flowed over it and drained on immediately. A 
very thin substratum will thus be given, which will dry rapidly 
and be adherent to every part of the surface. Another plan is 
to use the Blanchard brush. A brush is made of swan's down 
calico as follows : A strip of glass, about six inches lonff by two 
broad, should be procured and round one end should oe at- 
tached, hj thread or india rubber band, a double fold of swan's 
down calico. This brush should be dipped in the albumen and 
the excess squeezed out against the bea!ker. The plate, which 
should be dry, should then be brushed smoothly down the sur- 
face in parallel lines to within one-eighth of an inch of its 
edffes, set up to dry on blotting paper and protected from dust. 
Wnen dried (which should be done spontaneously) the plate 
will be ready for the collodion. 

Some photographers recommend the use of india rubber for 
the substratum. 

India rubber, ----- 1 grain. 
Chloroform, 1 ounce. 

Or, 

India rubber, 1 grain. 

Benzole, 1 ounce. 

These are flowed over the plate like collodion, the plate, of 
course, being dry. Unless the solutions be very clear and free 
from all residue, a negative taken on a plate so 'coated is apt to 
show markings. There are, however, some emulsions which 
seem to be totally independent of the character of a substratum, 
and will not show these markings even when the india rubber 
solutionis not bright. 

Coating the Plate, — When plates are to be coated, the emul- 
sion should be well shaken for three or four minutes and be 
then allowed to subside for ten minutes. The top portion 
should then be filtered through cotton wool, boiled m soda 
and then thoroughlv washed. The cotton wool should be 
placed in the neck of a funnel and not be too tightly pressed 
down, and a little strong alcohol passed through it to moisten 
it. The first lot of emulsion passing through the funnel should 
be returned to the bottle and filtered again. The amount of 
emulsion required varies with the number and size of the plates 
used. A trial plate is first coated to see if the emulsion flows 
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readily. If it appears to "drag" over the surface it should be 
diluted with a little ether and alcohol (2 parts of the former to 
1 of the latter). It will be found that in coating a largeplate 
the emulsion should be thinner than for a small plate. When 
it appears satisfactory, the emulsion should once more be passed 
through the filter. Coating the plates is next taken in hand. 
The filtered emulsion is poured over the plate in the usual 
manner and the plate tilted up and rocked to and fro till the 
ridges and furrows, so often visible in these plates, have disap- 
peared. The surplus collodion should be returned through the 
filter into another bottle, as by so doing a fresh portion of the 
emulsion is used for each plate coated, and there will be a con- 
sequent freedom from specks due to any dust which may have 
fallen on a plate previously coated. If this be a washed emul- 
sion it should now be dried or treated with a preservative (see 
Chapter XVII.) If it is to be dried there is nothing so con- 
venient as a hot air bath, such as used by chemists in their 
laboratory. They can be obtained up to a size which will take 
8^ by 6| plates. It is a good precaution to line the inside 
with varnished paper to prevent the remote chance of any me- 
tallic specks depositing on the plate during drying. If this be 
not at hand the small piece of apparatus recommended by 
Woodbury is verv eflcective. It consists of an iron tripod standf, 
such as used in the laboratories,^ and a spirit lamp when gas is 
not available. The iron plate is placed on the iron tripod and 
the spirit lamp beneath it. It is advisable to place a couple of 
pieces of blotting paper beneath the plate which is to be dried. 
By using the blotting paper the plate will be dried and heated 
uniformly throughout, which is not the case when it is placed 
directly on the cast iron plate, for curvature in either will pre- 
vent the two surfaces coming in contact. The heat should be 
so great that to touch the surface of the blotting paper is un- 
pleasant to the fingers, and the glass should be allowed to 
assume the same temperature. It may be laid down as a maxim 
that the more rapid the drying the greater freedom there will 
be from all spots. 

Where a preservative is to be employed with a washed eraul- 
sion^ the plate must be washed with water till all greasinesss 
disappears, when it may be applied at once. If an unwashed 
emulsion be used the plate must be well washed in distilled 
water till all excess of haloid salt, if that be in excess — or, as a 
rule^ of the silver nitrate, if that be in excess — be thoroughly 

* An old pikelet iron, in one instance we are aware of, has been success- 
fully employed. 
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eliminated. The preservative may then be applied by flooding 
the film with it or by immersing the plate in a flat dish or dip- 
ping bath containing it. The plates are in this case nsually 
allowed to dry spontaneously, but they are ffenerally improvea 
by a final dry over the iron plate as directed above. 

In Chapter XVII. will be found a description of pre- 
servatives which may be applied to washed emulsion with 
success. 

As the result of very numerous experiments, the writer has 
unwillingly come to the conclusion that a washed emulsion 
without a preservative of some kind is a dangerous process in 
which to place absolute trust. Films which would give per- 
fect negatives, free from those spots which refuse to develop, 
may, after keeping some time, show them in perfection, spoil- 
ing every picture taken upon them. An interesting experi- 
ment is to take a plate fresnly prepared and expose half of it 
to sunliffht to darken it, and, after the lapse of a fortnight, to 
expose the other half. Though the first part may show a per- 
fectly uniform darkening of the surface, the other half will, in 
all probability, show the spots by their refusal to darken in 
certain places. A plate used with a preservative, on the other 
hand, will blacken ecjually after any length of keeping. The 
cause of these spots is rather obscure, but we think we have 
traced them to a quite unsuspected cause, which, if it prove 
correct, will indicate another use of the preservative. It must 
be remembered that the ordinary washed emulsion will be free 
from the objection if the plates are prepared one day and ex- 
posed and developed within three or four days. This lapse of 
time is often sufficient for the amateur. 

Backing the Plate, — With some kinds of emulsion, more 
particularly if a gum or albumen preservative be used,- the 
nlms are very translucent and the image is subiect to the well 
known blurring due to light scattered oy the silver compound 
and reflected from the back of the plate. This defect is in a 
measure cured by apixlying some non-actinic varnish to the 
back of the plate. This backing may be made as follows : 

Powdered burnt sienna, - - - - 1 ounce. 

Gum, 1 " 

Glycerine, - 2 drams. 

Water, 10 ounces. 

The solution can be brushed on with a hog's bristle brush. 
Ordinary printers' paper, coated with gum arable, stained with 
aurine or a blue absorbent dye, and fastened on the plate, is as 
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clean a method of backing a plate as can be desired. Which- 
ever backing is employed it shonld be removed previous to the 
development of the plate, and it is often convenient to do so 
after tne alcohol has been applied to the surface of the film 
and before washing with water. The alcohol repels any water 
containing the soluble part of the backing and thus prevents 
staininff oi the image, A small tuft of cotton wool will remove 
the bacSdng given above. 
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CHAPTER XVII. 

PRESERVATIVES USED WITH EMULSIONS. 

Amr emulsion, washed or unwashed, may be used with a 
preservative, which insures the plates being uniformly sensi- 
tive and also the absence of those troublesome spots which 
refuse to develop. Colonel Wortley says that the thorough 
washing of the nlm prevents the lormation of these spots ; 
and Mr. Woodbury never finds them when he dries his plates 
rapidly and at a fairly high temperature. The emulsion used 
by Woodbury, however, contained resin, and it maj be due to 
this cause that he found the absence of these enemies to emul- 
sion work. 

Beer Preservdtvve. — The simplest preservative with which 
we are acquainted is : 

Beer, - - - - - - - 1 ounce. 

Pyrogallic acid, 1 grain. 

After the plate is coated it is washed till all greasiness disap- 
pears and the above is flowed on the film and allowed to 
remain on it for a minute. The beer solution may then be 
drained ofi: and the plate again washed, or the final washing 
may be omitted and the plate be allowed to Avj spontaneously. 
If the plate be washed it should be given a final rinse of dis- 
tilled water. 

Mr. England recommends, after the plate with the beer pre-, 
servative has been dried, that it should be washed and given a 
final fiooding with a pyro^llic acid solution, one or two grains 
to the ounce of water. This procedure, he says, immensely 
increases the rapidity — it is rather more trouble than the 
methods already given. 

If the beer be left on the plate, and if the dimensions of the 
latter be more than five by seven, a substratum (Chapter 
XVI.) should be used, as the films may have a tendency to 
blister. It will be found, however, if, after exposure^ the 
plate be washed and be allowed to dry, and then be treated 
with alcohol and water (page 73) and be developed, that the 
film will adhere tenaciouwy to the plate and that no substra- 
tum will be requisite. 
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Mr. William Brooks, in the Photographic New%^ has recently 
described a modified method of applying the beer preserva- 
tive to washed emalsion plates. 

The plate is coated in the usual manner and when properh' 
set it is, without washing^ plunged into a bath made as fol- 
lows: 

Bitter ale, 1 ounce. 

Pyrogallic acid, 1 grain. 

Sufficient of this is used to fill a dish to a depth of half an inch. 
The ale should not be of the kind known as sweet or mild, as 
both these contain too much saccharine matter. The plate is 
left in the preservative till there is no repellent action due to 
the ether and alcohol. It is then taken out and dried spon- 
taneously, a final warming, previous to storing, being given to 
it by means of a drving oven or a hot water tin. The plates 
do not require backing unless the emulsion be thin. The ex- 
posure necessary must be ascertained by a trial plate. 

Mr. Brooks states that he has kept plates prepared by this 
formula five months before exposure and about the same time 
between exposure and development, and has developed them 
without stain or speck. 

The following preservatives may also be used with the emul- 
sion plates. 

Ga/rey Lea^s Preservati/ves. — Mr. Carey Lea's Litmus Pre- 
servative and Tannin Preservative are as follows : 

" Cover a quarter of a pound of good litmus with hot water ; 
set a basin or plate over the bowl and put in a warm place for 
a day ; throw the paste upon a filter and pour on hot water 
till the filtrate amounts to a quart ^the filtration is slow) ; add 
a dram of carbolic acid and the litmus solution keeps good 
indefinitely. 

Litmus solution, 1 ounce. 

Water, 6 ounces. 

Gum arable, 90 grains. 

Sugar (fine white), 90 " 

Acetic acid. No. 8, - - - - 25 minims. 

"The above quantity makes a convenient bath for a 6 J by 
8^ plate. 

" Throw the coUodio-bromized plate into a pan of water until 
the greasy marks are gone, and then pass it into this bath, 
where it should remain, with occasional agitation, about ten 
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minutes. The time is not important ; five minutes will be suf- 
ficient — ^fifteen will do no harm." 

The tannin preservative is as follows : 

Water, 7^ ounces. 

Gum arabic, 90 grains. 

Sugar, 90 " 

Tannin, 15 " 

The washing of the plate is the same as above. 

Regarding these two preservatives, Mr. Lea says: " The litmus 
gives the softest and most sensitive plates, but needs an intenser 
cotton. The latter of the two preservatives will work well 
with a wider range of pyroxylines than the former, and gives a 
brighter picture. The tannin is the easiest to succeed with, 
but the litmus, when well mapagfed, undoubtedly gives the 
best negatives. In either case the negatives are very beauti- 
ful ; better looking or better printing negatives cannot be got 
with the wet process." The development may proceed by the 
strong alkaline development (page 72) or by the practice as 
described by Mr. Cooper. 

The Coffee Preservative, — A coflcee preservative is made as 
follows : 

1. — Best coffee, - - - - - ^ ounce. 
White sugar, - - - - 90 grains. 
Boiling distilled or rain water, - 5|- ounces. 

2. — Gum arabic, . . - . 90 grains. 

Sugar candy, 20 " 

Distilled water, - - - - 5|- ounces. 

When No. 1 is cooled, both solutions are filtered and the 
preservative applied by fioating or by immersing the washed 
plate in a flat dish containing the solution. 

The plate will require a substratum unless the precaution 
indicated above be oDserved. 

Tomnin Preserva/ti/oe. — A simple preservative is made with 
tannin as under : 

Tannin (pure), 15 grains. 

Distilled water, 1 ounce. 

The plate is washed and the preservative applied as above. 
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AJhumen-Beer Preservalme. — The following are prepared ; 

1. — Dried albumen (or white of egg, pre- 

pared as at p, 61, 1 oz.) - - 26 grains. 

Water, 1 ounce. 

Liquor ammonia, - - - - ^ dram. 

2. — Ordinary bitter beer, - - - 1 ounce. 

3. — Ordinary bitter beer, - - - 1 ounce. 
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Pyrogallic acid, - - - - 1 grain. 

The plate, after washing, is flowed over with equal parts of 
Nos. 1 and 2, which are aflowed to be in contact with the film 
for one minute. It is then thoroughly washed and flowed 
over with No. 3 and set up to dry. 

These plates are developed by any of the alkaline develop- 
ers given in the next chapter. ^ Reducing the amount of pyro- 
gallic acid given to one-third will cause a thin negative, which 
can be readily intensifled by the ordinary intensifier. This 
preservative gives great beauty and delicacy to the negative, 
and subsequent intensification is better than getting density by 
the alkaline developer alone. The plates prepared with the 
albumen solution are exceedingly rapid and sate. 

A substratum is required for large plates. 

Col. WorUey* 8 Preservative is as follows, and he recommends 
it as giving freedom from blisters often found with gum pre- 
servatives. 

The following stock solutions are prepared : 

Tj-rv 1 J Salicine, enough to make a saturated solution in 

^^•^'t distilled water. 

jq- 2 ( Tannin, - - - - 60 grains. 

* : ( Distilled water, - - - 1 oimce. 

No 3 -I ^^^^^ *^^^' - - . - 48 grains. 

• ' ( Alcohol, 1 ounce. 

To make the preservative, take of 

No. 1, 2 ounces. 

No. 2, 1 ounce. 

No. 3, - ^ " 

Sugar, ------- 40 grains. 

Water, 7 ounces. 

This preservative may be used over and over again with oc- 
casional filtering. The plates are best immersed in it. 
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Red Gum Preservative. — The following alcoholic preserva- 
tive may be found useful : Australian red gum, a saturated 
solution in equal parts of alcohol and water. The plate is 
washed, flooded with equal .parts parts of alcohol and water, 
and, after the preservative is floated on, it is dried spontane- 
ously. The gum must be removed by alcohol and water and 
the development will take place in the ordinary way. No 
substratum may be required. 

Gum Ouia(yi(,m Preservatwe. — This preservative is really 
mixed with the emulsion itself. It is prepared by making a 
saturated solution of gum guiacum in alccmol .805. One part 
of this to from 20 to 5 parts of the washed emulsioti are mixed 
and the plate coated in the usual manner. It is allowed to 
dry at a temperature of about 100° or else spontaneously. This 
is an excellent addition to make to a homy collodion. 

The writer has tried the above preservatives and has there- 
fore given them to the reader ; but there is no doubt that almost 
any of the well known preservatives might have been applied 
with equal success. 
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CHAPTER XVIII. 

DEVELOPMENT OF THE PLATE. 

Fob emulsion work an alkaline (or kindred) developer of 
some kind is almost an essential, for though faint detail can 
be developed by pyroffallie acid alone, in most cases such a 
procedure entails a prolonged exposure. 

The following are formulas for the alkaline developer which 
the writer can recommend, having been in use by him for 
several years past : 

(1). — Pyrogallic acid, - - - - 6 grains. 

Water, 1 ounce. 

(2). — Potassium bromide, - - - 20 grains. 

Water, 1 ounce. 

(3). — Ammonia, 1 part. 

Water, 32 parts. 

To develop, 2 parts by measure of 1, 2 parts of 2 and 1 

J>art of 3 are taken and well mixed in the developing cup. 
f an albumen or gum preservative be used, No. 2 may be re- 
duced to 1 part. 

The developer given by Col. Wortley is as follows : 

(a). — Pyrogallic acid, - - - - 96 grains. 

Methylated alcohol, - - - 1 ounce. 

(5). — Potassium bromide, - - - 120 grains. 

Water, distilled, - - - - 1 ounce. 

(t?). — Ammonium carbonate, - - 80 grains. 

Water, 1 ounce. 

Or, 
(t?). — Liquor ammonia .880, - - 6 minims. 

•Water, 1 ounce. 

By the last formula, 6 minims of a, 3 minims of &, and 3 
drams c are taken and mixed. 

M. Chardon's developer is as follows : 
(1). — Ammonium carbonate, - - 10 grains. 

Potassium bromide, - - - 2 " 

Water, 1 ounce. 

(Care must be taken that the carbonate is pure.) 
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(2). — Pyrogallic acid, - - - 50 grains. 
Alcohol, 1 ounce. 

To develop, the following proportions are taken : 

No. 1, 1 ounce. 

No. 2, 10 to 15 minims. 

The image will appear very rapidly if the emulsion has been 
properly prepared. 

we will now imagine that the plate has been exposed and 
that we are to develop the image. After taking the plate out 
of the slide it is carefully dusted and, if necessary, a solution 
of equal parts of alcohol and water is flowed over it to soften 
the film. It is then either washed under the tap, if the water 
supply be of good quality, or is immersed in a dish of rain 
water previously filtered through charcoal. When all repel- 
lent action between the spirit and water is obliterated, the 
mixed proportions or solutions indicated above are carefully 
flowed over the plate and almost immediately poured back. 
The image ought to appear gradually and without veil. If it 
shows unwillingness to appear a fresh solution should be 
made, omitting half the bromide, and this will probably be 
effective. 

To develop a plate having a preservative, a little thoug;ht 
should be taken as to the nature of the latter, as has been in- 
dicated in the last paragraph. It is evidently useless to waste 
alcohol if it is not soluble m it. In cases where it is insoluble 
the preliminary flooding with the spirit should be omitted and 
the soluble matter entirely removed by water. Since the object 
of the alcohol was to open the pores of the collodion, evidently 
the same will be accomplished by removing the soluble mat- 
ter which fills them up. 

Should there not be sufficient density, resort must be had to 
the ordinary acid intensifier. 

(1). — Pyrogallic acid, - - - - 2 grains. 

Citric acid, 2 " 

Water, 1 •ounce. 

And, 

(2). — Silver nitrate, - - - - - 20 grains. 
Water, 1 ounce. 

The plate must be well washed before using this. Sufficient 
of No. 1 to cover the plate should be fiowed over it and 4 or 
5 drops of No. 2 dropped into the cup and the solution from 
off the plate returned on to it. The intensification should 
then proceed till sufficient density is secured. 
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The developer which Mr. Brooks recommended for his pro- 
cess is as follows. It is an excellent formula, and as he ^ves 
some valuable hints about conducting development which ap- 
ply to all processes alike, we give his remarks in eoctenso: 

^' After the plate has been exposed, take it on a pneumatic 
holder and flow over it equal parts of alcohol and water. I 
must here add a caution not to use the alcohol too strong or it 
will attack the film unevenly and cause mottling, especially in 
the high lights, as I am sure, from past experience, this is one 
of the causes. It is not seen so much in the half tone and 
scarcely at all in masses of foliage or where the subject is well 
broken up. If mottling does occur it is most at the thick end 
of the plate. I do not know if this corresponds with the ex- 

Jerience of other workers. If the alcohol is used without 
iluting (say of a s.g. of .825) the mottled markings are very 
large, ana as the alcohol is diluted with water they become 
smaller and smaller till they disappear altogether. I generally 
allow it to soak well into the film for about two minutes, of 
the strength mentioned above (half water and half alcohol). 
MethylatM spirit answers every purpose, providing that it is 
free from gum (if contaminated with gum it turns milky on 
the addition of water). If a quantity of plates are to be de- 
veloped I prefer to immerse eacn plate in a tray containing the 
spirit, as it is then done eflfectually. The plate is then token 
and allowed to soak in a dish of clean water and rocked about 
until the water flows evenly over its surface. Previous to ap- 
plying the developer, flood the plate with the following : 

Stock albumen (page 61), - - - 1 part. 
Water, 4 parts. 

Allow this to soak well into the film ; well rock the plate to 
insure even action ; not less than one minute must be allowed 
for this part of the operation. The plate is then slightly drained 
and the alkaline developer applied, made from tne following 
stock solutions : 

P. — Pyroffallic acid (best), - - - 96 grains. 

Absolute alcohol, - - - - 1 ounce. 
A. — Sat. sol. ammonium carbonate, - - 4 ounces. 

Potassium bromide, - - - 2 drams. 

Water, 8 ounces. 

A few drops of solution P for 9 by 8 plates (say 5 drops) and 
1 ounce of solution A are mixed in a perfectly clean measure 
and at once poured over the plate ; as soon as it is covered 
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it must be rocked vifforously for a few seconds, so as to make 
it blend with the albumen on the plate, and if the plate has 
been properly exposed, the image will at once make its appear- 
ance, gradually acquiring intensity. 

" After the developer has been on for some little time, should 
it apparently cease in its action, drain it off and a^ain apply a 
little of the prepared albumen solution for about half a minute ; 
drain again and apply the alkaline developer as before — the 
image will then, perhaps, rush out very rapidly. This method 
can be repeated as often as necessary ; but, as a rule, with a 
properly exposed plate, one application of the albumen is sut- 
ncient. If more density is required a drop or two more of P 
solution can be added. If too much pyrogallic is used a very 
hard negative is the result, so it must be used with judgment. 
I have actually developed a 24 by 18 plate to full printing den- 
sity with only half a grain of pyrogallic. The formula given 
for solution A is given for wort under normal conditions. In 
the winter time the bromide can be reduced one-half and in 
very wann weather it can be increased. 

" I have used the albumen as given above for several years, 
and the more I use it the more I like it, as it gives an image so 
much like a good wet plate taken under the best conditions. 

" Should it be desirable, the intensitjr can be brought up in 
the ordinary way before fixing with acid pyrogallic and silver, 
same as for wet plates. The plate must be well washed to free 
it from all traces of ammonia, and before the silver is added to 
the acid pyrogallic it is first applied to the plate alone, which 
will generally be sufficient to neutralize whatever may have 
remained in the pores of the film.'^ 

Some prefer to develop their plates in a dish ; indeed, for 
ease of manipulation, a dish is highly desirable. Care must 
be taken in this case that sufficient solution be taken fully to 
cover the plates ; for an 8J by 6J plate and an ordinary 10 by 
8 porcelain dish, 4 ounces will be required. 

The next developer, and that one which seemingly will be- 
come a general favorite, is the ferrous oxalate developer, first 
formally introduced by Mr. W.Willis, Jr., though Mr. Carey 
Lea pointed out previously that it coidd be used. 

The modes of preparing the ferrous oxalate solution will be 
found in the Appendix. Our mode of procedure with the de- 
veloper is as follows : If the saturated solution of the developer 
(made by dissolving ferrous oxalate in a saturated solution of 
potassium oxalate) oe used, we dilute it with half its bulk of 
water and add to every ounce 1 dram of a solution of potas- 
sium bromide in water (20 grains to 1 ounce) and apply this 
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to the film after washing, as described above. If the image 
appears slowly we add half the original quantity of the ferrous 
oxalate undiluted and then, if the exposure be anywhere near 
correct, this will bring up the requisite density. Should more 
density be req^uired we intensify as given at page 73. 

Should the image refuse to come out even with the stronger 
developer, one drop of a 10 per cent, solution of sodium to 
each ounce of hyposulphite developer will have an accelerat- 
ing effect (see page 14). 

The exposure required for this developer seems to be about 
two-thirds of that required for the alkaline developer given 
above, and is, therefore, a decided gain to the photographer. 

There is a great charm in this developer, the plates gaining 
intensity steadily and without any tendency of being overdone, 
and the negative gives brilliant prints. 

A modification of the ferrous oxalate developer, which, for 
the sake of perspiciuty, the writer calls citro-ferrous oxalate, is 
also applicable for development. It works rather slower, but 
can be used without the addition of amy hromide. The method 
of preparation will be found in the Appendix. The stronger 
solution there given is used without potassium bromide and 
the development modified and carried on as above described 
for the ferrous oxalate. The sodium hyposulphite may be 
used with it as with the ferrous oxalate developer. The fer- 
rous citrate developer as introduced by Dr. Eder is a very 
feeble developer (see Appendix for formula), whereas the fer- 
rous-citro-oxalate is exceedingly energetic and is one which the 
writer can recommend. 

There is another developer, originally introduced by M. 
Sammann, of Paris, which is popularly called the " Hydrosul- 
phite Developer." It has not been much employed, owing to 
the trouble there is in making it. It is, however, very effect- 
ive, and Mr. Berkeley recommends it strongly. 

We give M. Sammann's last directions. Make the follow- 
ing stock solutions : 

(1). — Pyrogallic acid, - - - - 1 ounce. 
Saturated solution of salycilic acid in 

water, 20 ounces. 

(2). — Sodium bisulphite, - - - 1 ounce. 
Sodium sulphite, - - - - 80 grains. 
Water, 4 ounces. 

20 grains of sodium borate may be substituted for the sodium 

sulphite. 
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When it is required to make the sodium hydrosulphite, a 
vial is half filled with granulated zinc and enough of No. 2 solu- 
tion is poured in to fill up the interstices. After half an hour 
the reaction is complete. The solution is poured off into a 
stoppered bottle, where it will keep, but only for a few hours. 

The zinc and vial must be well washed, in order to be ready 
for the next quantity which may be required. M. Sammann 
says that the bisulphite must be quite free from sulphurous 
acid, which, if present, must be neutralized by sodium carbon- 
ate. One part of the bisulphite should dissolve in two of water 
at the ordinary temperature. 

Before development the plates are flooded with a solution of 

Tannin, 10 grains. 

Water, 1 ounce. 

They are then washed and drained. One part of No. 1 and 
four parts of No. 2 are then mixed together and placed in a 
dish containing the j>late, which it is just big enough to hold. 
When all the detail is well out, it is probable that the nega- 
tive will have suflScient printing density, as the development 
is very slow and gradual. If the pyroxyline be of too " or- 
ganic " a character a white veil is sometimes seen on the 
shadows, which, however, disappears on varnishing. Intensity, 
if it be lacking, may be given in the usual manner by pyrogal- 
lic acid and silver, according to the formula given at page 73. 
Mr. Berkeley states that this developer may be made alka- 
line with ammonia, in which case the sodium sulphite may be 
omitted. 

The color pf the negatives produced by the above develop- 
ers varies very much. By the alkaline method we may have 
a tint of deposit from olive green to brick red ; a great deal, 
seemingly, depends on the fineness of the original silver bro- 
mide. The finer it is the redder will be the film, while a black 
deposit is probably coarser than any other. A deposit which 
is bluish wnen viewed by transmitted light is probably inter- 
mediate between the two, an olive green tint again lying be- 
tween the reddish and the blue. 

The ferrous oxalate and ferrous-citro-oxalate developer give 
a blue black deposit, as a rule, which is coarser than that given 
by the alkaline or hydrosulphite developer. The rapidity of 
development must also innuence the color, since whatever 
method be adopted the metallic silver is deposited, as well as 
reduced, more particularly in the alkaline method. 

A negative that is fully developed by any of these methods 
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should show reduced silver bromide next to the glass plate in 
the most opaque parts ; so complete should this be, that if the 
image be dissolved away by nitric acid we should have a posi- 
tive picture left behind formed of unaltered bromide, having 
perfect gradation. 

In the early days of emulsion making a weaker developer 
was made use of, and as for some plates it is still useful, we 
insert it here for the guidance of students. 

No. 1. — Pyrogallic acid, - - - 3 grains. 
Water, - - - - 1 ounce. 

(This will not keep long, but should be made when required). 

No. 2. — Ammonium carbonate, - - IJ drams. 
Water, 1 ounce. 

Or, 

No. 2. — Liquor ammonia, - - - 1 part. 

Water, 12 parts. 

No. 3. — Potassium bromide, - - 1 grain. 

Water, - - - - - 1 ounce. 

No. 4. — Silver nitrate, - - - 20 grains. 

Citric acid, - - - - 25 " 

Water, 1 ounce. 

Nos. 2, 8 and 4 will keep indefinitely. 

The film should then be well washed under the tap. If 
there be every reason to suppose that proper exposure has 
been given, make a developing mixture m tne following pro- 
portion : 

No. 1, 1 dram. 

No. 2, 1 drop. 

No. 3, 1 " 

Sufficient should be taken to well cover the plate. Nos. 2 
and 3 should be first dropped into the developing cup and finally 
No. 1 is added. (The necessity of stirringis prevented by this 
procedure). Flood this over the plate. The image, if every- 
thing be en reale^ should appear quickly, and the developer 
shoiud be worked over the plate till all detail appears by 
refiected Ught. When this happens another drop of No. 2 to 
each dram should be dropped into the measure and the solution 
poured back on to it as before, and the intensification with the 
stronger ammoniacal solution proceeded with. The intensity 
will gradually be increased and it may happen that the requisite 
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density will be obtained. Should the density not be suflScient, 
one drop of No. 4 may be mixed with a dram of No. 1, and 
Intensincation takes place in the ordinary manner. In the 
writer's experience the color and printing qualities of all nega- 
tives by this process are improved by even a slight application 
of the intensifier. 

Should the negative flash out at once on the application of 
the first developer it is a sign of over-exposure of the plat^. 
The developer should immediately be returned to the cup and 
the plate washed. Two drops extra of No. 3 must be added to 
the developer and the development proceeded with as before. 
The potassium bromide keeps the shadows bright and acts as a 
retarder ; so much has it the latter qualification that if a large 
quantity be added the plate will refuse to develop at all. It is 
better to fix an over-exposed picture immediately the detail is 
all out and intensify with pyrogallic acid and silver afterwards. 

If traces of the picture refuse to appear in three or four sec- 
onds after an application of the primary developer, a fresh de- 
veloper should De made up similar to the above, omitting the 
bromide of potassium. If the picture refuse to appear satis- 
factorily when this course is adopted, the plate is hopelessly 
under-exposed. When the detail is well out the intensifica- 
tion should be carried on as given at page 73. 

Fixing Solution. — The negative should be fixed with potas- 
sium cyanide or sodium hyposulphite. 

Potassium cyanide, - - - - 25 grains. 
Water, 1 ounce. 

Or, 

Sodium hyposulphite, - - - - 1 ounce. 
Water, 6 ounces. 

The first may be fiowed over the plate, but a dipping bath 
for the latter will be found advantageous for studio work. 
There are some images which will not stand the cyanide, and 
in rare instances some will not stand prolonged immersion in 
the hyposulphite ; it may be because the metallic silver is in 
a very fine state of division. This seems all the more proba- 
ble since we know that in this state it is attacked by the 
cyanide. When all the bromide is dissolved from out of the 
film the plate should be well washed back and front. It is 
not amiss to give a dip in a solution of alum, as used for gela- 
tine plates, if hyposulphite has been used, since it eflEectually 
decomposes it. 
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CHAPTER XIX. 

A MOIST EMULSION PROCESS. 

Mb. Mawdsley, in December, 1876, introduced a moist emul- 
sion process which he states gives very certain results, and, 
when used with a tent, or its equivalent, is admirable, as it 
allows the plates to be prepared ready for use at home and the 
negatives mav be developed in the field with the minirrbum 
amount of solutions. Washed emulsion may be employed ad- 
vantageously. After coating the plate it is rinsed with water 
and tne following solution poured over it : 

Glycerine (Price's), . - - - i ounce. 
Albumen (white of egg), - - - - 1 " 
Water, 20 ounces. 

These proportions are recommended when the plates are to 
be used shortly after preparation. If they are to be kept (say) 
a fortnight or three weeks the following may be used : 

Glvcerine (Price's), - - - - 2 ounces. 

Aloumen, 1 ounce. 

Water, 6 ounces. 

In both cases fifty grains of dried albumen dissolved in 1 
ounce of water may be employed instead of the white of effg. 
The time of exposure by this method is the same as that 
required by the dried plate. 

The development that Mr. Mawdsley recommends is as fol- 
fows: 

The plate is fiushed with 

Saturated solution of ammonium carbonate, 1 part. 
Water, - - - . - - - - 1 " 

This is returned to the bottle for future use. 

An eight-grain solution of pyrogallic acid is then poured over 
the plate, with a few drops of a ten-grain solution of potas- 
sium bromide to act as a restrainer. 

When the details are well out, the plate is flooded with 

Water, 5 ounces. 

Acetic acid, 2 drams. 
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This neutralizes the ammonia and arrests development. The 
plate is now stowed away in a light-tight box and kept for in- 
tensification, etc., at home. If under-exposed or properly ex- 
posed, the plate is intensified after washing and flooding with 
acidulated water and fixed. If over-exposed, it is first fixed 
and then intensified.* 

This process is simple where it is desired to develop pictures 
on the spot. One 4-ounce bottle, two 8-ounce bottles and one 
2-ounce bottle will contain all the chemicals and wash water 
that may be required in the field in order to develop one and 
a half dozen plates. 
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CHAPTER XX. 

COLLODIO-CHLORIDE EMULSION FOR DEVELOPMENT. 

In the previouB processes it will be seen that silver bromide 
forms the staple sensitive salt, though both iodide and chloride 
have been introduced into the emulsion, but in small quantities. 
The use of chloride by itself has, till quite recently, been inad- 
missible, on account of the difficulty of producing a chemical 
developer suitable for it. Dr. Eder and Captain Pizzighelli 
found that for gelatino-chloride plates, ferrous citrate in a 
weak form gave jjood development. The developer was very 
weak, however, in the form they gave fsee Appendix), and 
the writer introduced the ferrous citro-oxalate form, which has 
proved suitable for collodio-chloride plates. 

There are two formulas for collodio-chloride emulsions, one 
with excess of silver and the other with an excess of chloride. 
For most purposes the latter is the one we prefer, since it can 
be made and used in a quarter of an hour when required. 
What is usually called collodio-chloride is totally unnt for 
chemical development, and it is misleading to class it under 
this denomination, since it has a large proportion of citrate 
in its composition. To make the collodio-chloride we proceed 
as follows : 

Weigh out the following : 

Pyroxyline (any easily soluble sort), - 10 grains. 

(( u a a u . g (( 

Calcium chloride, 20 " 

Silver nitrate, 50 " 

Dissolve the calcium chloride in J ounce of alcohol .805, by 
warming over a spirit lamp. Place the 5 grains of pyroxy- 
line in a 2-ounce bottle, and pour on it the alcohol containing 
the calcium. After a couple of minutes add |- ounce of ether, 
when the cotton will dissolve. 

Dissolve the 50 grains of silver nitrate in a test tube in the 
smallest quantity of water and add to it 1 ounce of boiling 
alcohol .805 and mix. Previous to this the 10 grains of py- 
roxyline should have been placed in a 4-ounce bottle and the 
alcohol containing the silver should be poured on. Next add 
1 ounce of ether, little by little, with continuous shaking. The 
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Silver nitrate may very probably partially crystallize out, but 
that is of very little consequence. Take the two bottles into 
the dark room (a room glazed for wet plate work will answer 
perfectly), and pour gradually the cal/iium chloride collodion 
into the siVoer nitrate collodion — on no account vice versa. 
The resulting emulsion, of course, is silver chloride in an ex- 
tremely fine state of division. A plate coated with it should 
show a canary color by transmitted light and a thickish film 
should make a gas fiame appear ruby colored. The emul- 
sion may be washed in the usual way, if required (see papje 
39) ; but when washed, and used simply dried after washing. 
It is, like other collodion emulsion prepared with an excess of 
haloid, rather insensitive. Before doing anything with' the 
emulsion, however, a plate should be coated, washed under a 
tap and placed in the dark slide. The slide should be taken 
into white light and half the front pulled up for a second and 
then closed. Ferrous citro-oxalate developer, as given in the Ap- 
pendix, should then be applied and the result noted. A black- 
ening of the film may ensue. If correct on the application of 
the developer, the film should not show any reduction of the 
chloride, except on the exposed half of the plate. Should 
blackening take place, nitric acid may be added ; but that 
rather rots the film if kept too long in contact with the emul- 
sion, which would be the case if it is to remain unwashed. A 
simpler plan is to add a soluble chloride, which would form a 
double chloride. Three or four drops of a 20-grain solution of 
cupric chloride (chloride of copper) should fc added to the 
emulsion and shaken up, and immediately the fog disappears. 
Two or three drops of gold trichloride, or of cobdtic chloride 
of a similar strength to the copper chloride, would answer 
equally as well. 

So far as regards the making of the emulsion. The next 
point is the preparation of the plates. As was said before, it 
can be washed, but we really see no advantage in so doing. 
Polished and edged plates (see page 60) may be coated, washed, 
and then simply flooded once over with 

Beer, 5 ounces. 

Sugar (white), - - - 1 moderate sized lump. 
Pyrogallic acid, ----- 5 grains. 

These, when dry, will be very sensitive and put to shame 
many a collodio-bromide emulsion. Any of the preservatives 
given in Chapter XVII. may also be used. To develop, rinse 
aud then simply immerse them in a dish containing tlie fer- 
rous citro-oxalate. In a short time the image will begin to 
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appear and gradually gain strength. The color of the image 
is a beautiful ivory black and admirably suited for collodion 
transfers. If a warmer tint is required, tone in a dish with 

Uranium nitrate, - - - - 10 grains. 
Ferricyanide of potassium, - - - 10 " 
Water, 10 ounces. 

The color will rapidly warm, and eventually becomes a 
pretty chocolate color. 

It will be noted that an emulsion prepared in this way may 
be developed by the ferrous citro-oxalate toithotU any re- 
strainer. 

They will also develop with 

Hydrokinone, 10 grains. 

Water, 1 ounce. 

to every ounce of which are added 3 or 4 drops of a saturated 
solution of carbonate of ammonia. 

The emulsion may also be made with an excess of silver 
nitrate, in which case, in the above formulas, 70 grains of sil- 
ver nitrate should be used. Fog may be prevented by adding 
2 or 3 drops of strong nitric acid to the calcium chloride collo- 
dion, or it may be eliminated by the use of bichromate of pot- 
ash or hydrochloric acid, or by cupric, cobaltic or auric (gold) 
chlorides, after the excess of silver has been washed away. In 
fact the same procedure should be adopted as in the coUodio- 
bromide process (see Chapter VII,). The development of this 
emulsion is carried on as above. 

Collodio'hrorrio-chloride Emulsion, — A very capital emul- 
sion is formed by mixing f parts of an unwashed coUodio-bro- 
mide emulsion with \ part of an unwashed coUodio-chloride 
emulsion. The same proportion of washed emulsions may also 
be mixed with advantage. The development of this emulsion 
is most advantageous wnen an unrestrained developer such as 
the above is used. 
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CHAPTER XXI. 

DEFECTS IN COLLODION EMULSION PLATES. 

It is somewhat difficult to name the especial defects found 
in the emulsion dry plates, but we will endeavor to point out 
the principal ones. 

Blisters in the film may be due to a preservative, more par- 
ticularly if it contain gummy matter. Thus, with the beer, 
gum, gallic or coffee preservatives these may make their 
appearance. The remedy has already been ^iven. 

Bldck spots on development are usually due to dust being 
allowed to settle on the film while drying ; decomposing or- 
ganic matter in fine particles is also a fruitful source of tnese 
annoyances. 

Insensitive patches or spots on development have not yet 
been tracked to an origin ; but if a preservative be employed 
they will rarely be met with. They seem to be due to im- 
purities in the pyroxyline, since with certain preparations they 
are altogether absent. 

Crape m^irhings in the film are usually due to the solvents 
of the emulsion being too aqueous ; or they may be due to the 
emulsion not having been shaken up shortly before being used, 
or to the bromide being too coarse. 

Thi/n transparent Jums with washed emulsion are usually 
due to the last two causes. 

The emulsion refusing to fijow properly is due to deficiency 
of solvents. This is frequently met with if the same emulsion 
be used for coating many plates. It should be diluted down 
with 1 part of alcoliol (.812) to 2 of ether (.720). 

When the film tends to peel off the plate the pyroxyline is 
probably of too contractile and horny a nature, in which case 
the proper treatment is to mix it with an emulsion made with 
one of a more powdery character or to mix a little gum guia- 
cum in alcohol with it. 

Circular insensitive patches in the center of the plates are 
sometimes met with in hot weather when a pneumatic plate 
holder is used. 

The cause of fog has been pointed out in the first chapter 
and need scarcely be alluded to again. To eliminate it in a 
washed emulsion, the careful addition of a few drops of a dilute 
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solution of iodine in alcohol will prove effective. With such 
an emulsion, when used with a preservative, a dip in a 10 per 
cent, solution of hydrochloric acid in water will eliminate all 
fo^. In kn imwasned emulsion the addition of nitric acid will 
effect a cure. 

Plates which foa through having been exposed to light may 
be rendered available for use by washing off any preservative 
they may have on them and immersing them in a hock colored 
solution of potassium bichromate, or by water faintly tinged 
with potassium permanganate, or with a 10 per cent, solution 
of hydroxyl or hydrochloric acid in water. After washing, a 
preservative may again be applied. 

Plates which fog under aevehprnerU when the emulsion is 
not in fault, must owe this defect to one of two causes: 1st, to 
the liffht of the developing room ; or, 2d, to the developer. 
The first cause is easily tracked, as a plate may be prepared 
and developed in almost absolute darkness without receiving 
any exposure to ordinary light. If, after a short application 
of the developer, nO|fog is found, the light used during devel- 
opment is in fault. If the plate fogs, the developer is wrong. 
In this case try making up fresh solutions and using more solu- 
ble bromide as a restrainer. With the ferrous oxalate devel- 
oper, want of bromide is often the cause of fog. 

Drying markings in ajUm are sometimes met with. They 
generally form a sort of ripple marking near one edge. They 
are usually found when impure water is used for the final 
washing of a plate and are absent when a final rinsing with 
distilled water is given. With plain washed emulsion these 
markings are never met with unless the temperature of the 
drying oven is high. 

Thick specks in a plate are usuallv due to the dried emul- 
sion from the neck of the bottle mixing with the solution and 
finding a resting place in the film. 
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CHAPTER XXII. 

INTRODUCTORY REMARKS ON GELATINE EMULSIONS. 

A GELATiNB EMULSION, as it IS soHiewhat crudely called, is 
in reality silver bromide, etc., emulsified in a gelatine solution, 
with which plates are coated. We have already (page 2) stated 
that there are various modifications of the molecular state of 
the bromide, and that some can be brought about in a variety^ of 
ways. Mr. C. Bennet first showed how extremely sensitive 

folates could be prepared by keeping the gelatine solution 
iquid at a temperature of about 90 for six or seven days. 
W hat he accomplished was in reality to bring about a modifi- 
cation which was very easily acted lipon by light. It need 
scarcely be said that in certain states of the weather this long 
emulsification was attended with enormous risks of decompos- 
ing the gelatine, and when gelatine decomposes the products 
are apt to reduce the silver bromide to the metallic state and 
hence to cause fog. Besides this, there is the danger, even if 
fog is not produced, of the gelatine refusing to set. Colonel 
Wortley stated that he got tlie same rapidity in his plates by 
raising the temperatue of the emulsion for a few hours to 150° 
Fahr., and Mr. Mansfield first recommended the gelatine emul- 
sion to be brought to the boiling point ; but then a very short 
boiling is liable to destroy the setting qualities of the gelatine. 
Mr. W. B. Bolton, in an article in the British Journal of 
Photography J first indicated the true method of preparing 
emulsions by boiling. He emulsified in a small quantity of 
gelatine, boiled, and then added to the emulsion the proper 
quantity of gelatine to give it a firm consistency when setting. 
We may say that the publication of this article opened out a 
new era in gelatine emulsion. We need not explain the ration- 
ale of the process further. Dr. Van Monckhoven called atten- 
tion to the fact that by adding ammonia to the silver bromide 
a modification was obtained which gave great rapidity, and Dr. 
Eder carried the principle further and gave a really workable, 
though in some states of weather a dangerous process. The 
great desideratum^ according to these authorities, was to obtain 
a gray emulsion by transmitted light and green by reflected ; 
but, as will be seen from our remarks on page 2, this state is 
not what we consider the most sensitive, and certainly we have 
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never obtained plates so rapid by the ammonia process as we 
have by the boiling process. Tlie addition of the ammonia is, 
as we have remarked, dangerous sometimes, since its presence 
is very apt to induce fog, owing to gelatine decomposing more 
rapidly in its presence. We have endeavored in the following 
pages to give an accurate description of the way to carry out 
all these processes. But we here make a distinct record of 
our opinion, which is, that for rapidity and certainty the boil 
ing processes are the best and safest. 

We have also given processes for precipitating silver bro- 
mide in water or glycenne and water, and then adding it to 
gelatine. The processes are effective, but they are not so easily 
employed where iodide is used, as the iodide is apt to settle 
down in large particles. 

There is a vast amount of experimental work to be carried 
out in all the gelatine processes. One simple experiment we 
would wish our readers to try, and that is to prepare gelatine 
emulsions with silver iodide alone, bromide alone, and chloride 
alone, and to mix the three in different proportions and to note 
the results. We are sure that the relative value of the differ- 
ent enmlsions will be very soon apparent. It is very easy to 
try and write or talk down a process, and in some cases we 
feel that this has been done. The only fair way of settling 
the value of a process is for the individual to try the experi- 
ments himself and form his own judgment; but if the reader 
has a process with which he is thoroughly satisfied, we advise 
him to keep to it and not waste his time or energy in following 
out more elaborate but perhaps less successful processes. 

A pertinent question for every one to ask himself is, as to 
whether a very rapid process is always a desideratum. For 
our own part we unhesitatingly say it is not. For transient 
effects in a landscape, for instantaneous views, or for portraiture 
in dull weather, rapid plates are useful adiuncts, but should be 
nothing more. We believe that finer pictures, more mellow 
and truthful, are usually produced by the slower plates, be 
they collodion or gelatine. 
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CHAPTER XXIII. 

ON THE CAUSES OF SENSITIVENESS IN GELATINE EMULSION. 

It would have been difficult to have treated of the causes 
which induce sensitiveness in gelatine emulsion in the same 
chapter as that which treats of the sensitiveness in collodion 
emulsion ; we therefore determined to postpone their consid- 
eration till now. It may be said that in a gelatine emulsion 
it is almost necessary that the soluble bromide be in excess 
over the silver nitrate ; that is, that when all the nitrate is 
converted into bromide, there should still be soluble bromide 
left in solution. It must be recollected that gelatine is a most 
unstable body, and we believe we are correct in saying that 
from the first time it is heated its decomposition commences. 
This decomposition at first gives rise to an acid reaction and 
eventually to an alkaline one. In the first stage no harm will 
ensue to silver bromide suspended in it ; but when the latter 
stage is arrived at, there is a great tendency for the silver salt 
to be reduced to the metallic state unless some body be pres- 
ent which hinders it. Such bodies are found in acids and 
soluble bromide. The addition of acid must be made cautiously, 
since acids cause gelatine to lose its setting properties, and 
there is consequently a greater safety in using excess of bro- 
mide. Again, if there were any excess of silver nitrate it would 
combine with the gelatine, and we should have a product 
formed not particularly sensitive to light, but acted upon by a 
developer at once, and have, in consequence, a production of 
red fog. We may, therefore, take it that in the production of 
gelatine emulsion an excess of soluble bromide is essential. 

In the first chapter we have already referred to the differ- 
ences in molecular structure that silver bromide may assume; 
and we repeat that the molecular structure is purely due to 
physical causes, and Twt to different chemical composition ; in 
other words, bromide, chloride and iodide of silver nave always 
the same proportions of bromine, chlorine and iodine to silver 
present. 

When silver bromide is produced with proper precautions 
as an emulsion, or by the bath, as in the wet collodion process, 
we have the film transmitting red rays and absorbing the blue 
rays, showing that the work performed in the film is really 
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done by the bine rays. K a gelatine emulBion, however, be 
boiled, the bromide, unless great care be taken in mixing, 
becomes a cold gray color by transmitted light, and yellowish 
green by reflected light, and this shows that some of the yel- 
low and red rays are absorbed, while some of the blue rays 
are transmitted ; and yet it is found that this silver bromide is 
more sensitive to the blue rays than the redder form. Can any 
explanation be given of this ? We think it can. It is not owing 
to the fact that the silver salt is slightly sensitive to the yellow 
rays, for this would only increase the sensitiveness by abont 
one-twentieth, as photographing the spectrum shows us. It 
must be recollected that the apparent color of the bromide 
may be produced in two ways — or rather, that it may be due 
to two causes — it may be due to the color of the silver bro- 
mide itself, which is what we may call its molecular color, or 
a variation in color may be due to the scattering of light by 
the different sizes of the particles, each particle being probably 
composed of thousands of molecules. 

When an emulsion is boiled, an inspection of the films after 
different lengths of boiling will convince us that the longer an 
emulsion is boiled the larger the size of the particles which 
are imbedded in the gelatine. Hence, boiling produces large 
particles. Now, we have shown (page 14) that metallic silver 
cannot exist in contact with silver bromide, but that the latter 
becomes at once amenable to development by its conversion 
into sub-bromide. Suppose, then, that one molecule of one of 
these particles is affected by light, the rest of the particle 
would be reduced and give the appearance of increased sensi- 
tiveness, and would practically have that increased sensitive- 
ness, since sensitiveness is only recognized by a visible quantity 
of metallic silver. Thus, if the particles in one were only one- 
tenth part of the size they are in another, it is quite within the 
range of probability that the sensitiveness of the former might 
be concluded to be only one-tenth of the latter, whereas the 
light would have done precisely the same work on the two. 
Let us take an example of two kinds of bromide, both appar- 
ently having the same size of particles, the one having been 
produced originally in the orange state, which the spectro- 
scope tells us is peculiarly sensitive to the blue rays, and the 
other in a different molecular state, which the spectroscope 
tells us is sensitive to the red, but much less sensitive to the 
blue than the first sort. It will be found that, after boiling 
these two emulsions, the same ratio of sensitiveness to the 
blue end of the spectrum is still maintained, and if two plates 
prepared by the two emulsions be carefully examined by 
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transmitted light, it will be found that the emulsion which 
was oriffinally of an orange tint still shows a trace of orange 
color mixed up with the gray ; in other words, there is a mix- 
ture of the scattered light knd of the true molecular color. In 
order, then, to have the greatest sensitiveness, the first condi- 
tion is that the original emulsion before boiling must be orange 
by transmitted light. 

There is another point in regard to the boiling of. an emul- 
sion, which is, that silver bromide is slightly soluble in water, 
and much more so in water containing soluble bromide. With- 
out doubt, during boiling, some portions of the silver bromide 
are dissolved and reprecipitated, other portions of the bro- 
mide being taken up, and they are in their turn deposited, and 
so on. 

Mr. Wilson, in his description of his gelatine process (which 
won the Paget prize), and which statement we overlooked 
when we experimented on the subject, says : 

^^The proportions of soluble bromide cmd silver nitrate are 
very important. Contrary to usual statements, the larger the 
excess of silver bromide, the more quickly is the AgBr con- 
verted. If there be but little excess, a very lon^ cooking will 
be required ; and if exactly the equivalent quantities could be 
used, the writer believes that no amount of cooking would 
give the sensitive condition. Too large an excess, on the con- 
trary, tends to form fog, which is not to be afterwards got rid 
of by the use of bichromate, but which is more liable to 
occur with alkaline pyrogallic developer than with ferrous 
oxalate." 

Practically, we have proved that by increasing the propor- 
tion of soluble bromide to silver nitrate, a great increase of 
sensitiveness is brought about. We are rather inclined to 
think that this is due to the fact that when the excess is slight, 
the water alone plays the part of the solvent of the silver bro- 
mide, and reprecipitates it in not the most sensitive form ; 
whereas, when precipitated from water containing a large 
excess of bromide, the molecular state is the orange state, the 
boiling, of course, subsequently coagulating these molecules 
into particles. It will be noticed that ammonia has the same 
effect when applied to a cool solution, and this we lay to the 
same cause. It is very doubtful, theoretically, if an emulsion 
prepared in a cool state can ever be as uniformly sensitive as 
one which is prepared by the aid of heat, since the molecular 
aggregations can scarcely be as homogeneous as when they are 
subjected to a certain amount of friction to render them so. 
In our own experience, we have never met with an ammonia 
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prepared emulsion which could be as rapid as one prepared 
by boilinff. 

It might be supposed that a perfectly neutral state, or an 
alkaline state of the emulsion, should be conducive to sensi- 
tiveness, and, seein^the use made of ammonia, there is, at first 
sij^ht, much in it. Dr. Vogel, however, has, by the production 
01 an acid emulsion (which he classes as sensitive as ordinary 
gelatine plates), proved that such is not the case. The produc- 
tion of this emulsion, one solvent of which is acetic acid, and 
in which silver bromide is not soluble, is most valuable in a 
theoretical point of view (^always supposing that no material 
loss of sensitiveness is produced by it), being one more proof 
that the sensitiveness is due wholly to a physical change, and 
not to a chemical change in the silver bromide. 

There is another fact of especial interest, which is, that keep- 
ing an emulsion after preparation previous to coating the plate 
is conducive to sensitiveness. The following table will show 
the increase given by keeping. The increase is gauged by 
taking the first day's sensitiveness as unity. The emulsions 
were washed and melted, and a small portion taken out of the 
jelly each day. 

1st Day. 

Ist experiment, - - 1 

2d " ... 1 

3d " - - 1 

4th " ... 1 

5th " . . i 

The growth of sensitiveness is here evident; keeping longer 
than this appears to give no practical increase. We will try to 
explain this phenomenon theoretically. The editor of the 
British Journal of Photography explains it on the supposi- 
tion that ammonia is formed in the gelatine by keeping it, and 
that this reacts on the bromide. From what we have said 
before, this will be seen not to be our view. The amount of 
ammonia formed would be very small, and as the water is in 
the jelly, the solvent action would not come into play. Again, 
another point is that we have found that if the emulsion be 
slightly acidified the same result is obtained, which is decidedly 
against the ammonia theory. Our own belief is that silver 
bromide, to be in the most sensitive state, must be placed 
entirely beyond any state of strain.* It is during boiling that 

* We would invite a comparison of the effect of light on silver chloride in 
the crystalline state as produced by fusion and in the powder state ; even 
when prepared with an excess of chloride the latter will darken, whereas 
the former remains nearly unchanged. 



2d Day. 


3d Day. 


1.7 


2.7 


2.3 


3.0 


2.3 


3.0 


3.0 


3.0 


2.3 


3.0 
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this strained state is probably given to the particles of silver 
bromide, and by subsequently keeping the emulsion in a state 
of jelly, this strain wears off in a similar way to that in which 
glass is annealed by being kept in a semi-plastic state. When 
the bromide is in dried gelatine, it exists in the same state of 
strain as that in which it finds itself before the plate is dried. 
When emulsion which has not been kept is spread on a plate, 
and one part rapidly dried and the other more slowly, it will 
be found that the part most rapidly dried is less sensitive than 
the part more slowly dried. In the one case the strain is taken 
off, and in the other it is not. In the case of an emulsion kept 
two or three days, the difference in sensitiveness of the slow 
and quick drying portions of the plate is not apparent. 

Another cause of apparent diminution in sensitiveness is the 
use of too hard a description of gelatine, and also the use of 
too small a quantity of water with it. The greatest part of the 
sensitiveness is present, but it cannot be developed. The 
diminution of sensitiveness is here also probably due to tlie 
strain on the bromide. We made some interesting experiments 
regarding this. We had some plates, the emulsion for which 
was prepared in a very small quantity of water, and the gela- 
tine was very hard. Half of some plates were immersed in 
water for half an hour, half of others iu a mixture of one dram 
of glycerine to half a pint of water for the same time. The 
plates were then dried and exposed. Those portions of the 
plate which had been wetted with glycerine and water devel- 
oped out with proper density ; the difference with those wetted 
with water alone was not so marked ; the other portions lacked 
vigor and were apparently insensitive. To prove whether the sen- 
sitiveness had been altered by the wetting, plates were exposed, 
half of them wetted, dried again, and developed. Eesult nearly 
the same as before. To get a proper amount of density and sen- 
sitiveness, the gelatine in the emulsion before coating should 
have a liberal supply of water with it — in fact should be as soft 
as is consistent with safety — if great sensitiveness is required. 

Another point which is conducive to sensitiveness should be 
attended to. If the solution in which the silver bromide is 
boiled is very viscous, the modification will not take place with 
any degree of rapidity ; on the other hand, fog is induced by 
having the gelatine too dilute, since the particles are built up 
too coarsely. Even with the ammonia process the same holds 
good, for it an emulsion be formed in cold solutions, according 
to Brier's plan, with the minimum amount of gelatine, it will be 
more sensitive by many degrees than if mixed warm with the 
full amount of gelatine and digested afterwards for an hour. 
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CHAPTER XXIV. 

SILVER IODIDE AND CHLORIDE IN EMULSIONS. 

There has been some dispute regarding the advantage of 
the use of silver iodide in emulsions, and we will endeavor to 

Sut the matter before our readers without bias. The intro- 
uetion of iodide in gelatine emulsions was first generally 
brought to the knowledge of the photographic world in a paper 
read before the Photographic Society of Great Britain, from 
which we quote some remarks we then made. 

" What can be more miserable than to go into a ^ gelatine ' 
man's developing room and see how he fumbles about for this 
thing and that, and then finally develops his plate almost by a 
tour de force f I hope to show you how that can be avoided 
by a very simple means, and I do so with the more confidence 
as a portion of my experiments have been confirmed by a no 
unworthy laborer in the same field, Mr. W. England. The 
modification is simplicity itself. Bromide of silver is sensitive 
well into the red of the spectrum, as is well known, while 
bromo-iodide of silver is not. 

"A year ago I verbally mentioned to a well-known gelatine 
plate preparer that a modicum of iodide of silver in the emul- 
sion took off the great sensitiveness to the yellow and red rays ; 
and some six months ago, in a letter I wrote to the Belgian 
Photographic Society, I described certain experiments there- 
with. Smce that time at my leisure I have worked at the pro- 
cess with very definite ideas of what I required, and having 
found the means of arriving at my requirements, I offer the 
results of experiment to the Society. 1 am in a position to say 
that an emulsion of silver bromo-iodide can be made just as 
sensitive as the emulsion of silver bromide as regards the ordi- 
nary so-called actinic rays, and can be prepared so as to be 
perfectly unacted upon by the orange or red rays, which is a 
step in the right direction according to my way of thinking. 
If, instead of dissolving soluble bromide in the gelatine previ- 
ous to precipitating with the silver nitrate, one-sixth part of the 
quantity of soluble iodide be added, the rays which affect the 
resulting washed emulsion are nearly those which affect a wet 
plate ; if one-twelfth part be used, the compotmd is sensitive 
well into the yellow ; and if one twenty-foujiJi, it is slightly 
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sensitive to orange and a very Kttle into the red. To those who 
use the spectroscope one may speak more definitely. The first 
is sensitive to the rays above E, the second to the rays above 
D, and the last to the rays above B or thereabouts (see page 2). 

"Now about sensitiveness. If such salts be emulsified with 
(say) one-sixth to one-fourth the amount of gelatine to be finally 
used, and then boiled for equal tim^s, the resulting emulsions 
will be equally sensitive* if kept a couple of days and in the 
first case the development can take place in a room in which 
the ordinary wet process is worked, always supposing that the 
glass or covering of the window really admits only orange 
light. With the last two proportions, ruby and orange fflass 
combined are perfect protections during development, which 
is more than can be said when silver bromide alone is used. It 
is only recently that I have been undertaking comparative ex- 
periments, and every emulsion made is actually tried in the 
photo-spectroscope, so that there can be no doubt as to what 
rays the substance experimented upon is sensitive. There is 
another great advantage in the use of iodide, even in smaller 
proportions, and that is the great clearness of the shadows 
which is often wanting in a gelatine plate. It happened when 
I was in the midst of my most recent researches m this matter 
that I visited Mr. England for the purpose of comparing some 
plates with his, and I found that he also had been experiment- 
ing in the same direction and had arrived at the same conclu- 
sion as myself regarding the sensitiveness of the bromo-iodide 
emulsion and also its beautiful clearness." 

Col. Wortley and Mr. Dawson have stated that in their 
hands the plates prepared with iodide do not keep,t ^^^ ^^^^ 
they are slower than when prepared without it. There have 
again been others who hold contrary views, among whom we 
may name Mr. England and Mr. W. B. Bolton. Dr. Eder has 
expressed himself against the use of iodide and chloride in the 
following terms:— 

" I do not at all see the use of employing iodide of silver in 
gelatino-bromide. I find that iodide is always much less sensi- 
tive than bromide. Bolton, Davanne, Vogel, Stillman and 
others have shown that iodide of silver with alkaline develop- 
ment is scarcely at all sensitive. So in the gelatino-bromide of 

*This is important, because at first the pure bromide emulsion without 
the iodide will have the advantage which it more than loses after keeping. 

f Mr. Dawson has quite recently told us that this is due to hygroscopic 
conditions, the failure keeping pace with the amount of iodide. What is 
the connection between silver iodide and the hygroscopic tendency of the 
film it is hard to see theoretically. We have never found it out thus our- 
selves. 
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silver it diminishes the sensitiveness. If to gelatino-bromide 
be added a quarter to a half of iodide of silver, the plates in 
studio work become much less sensitive and the neffatives are 
feebler than with pure bromide of silver. Even the addition 
of one twelfth of iodide diminishes considerably the sensitive- 
ness of an emulsion. An emulsion of iodo-bromide of silver 
with one-twelfth of iodide boiled for half an hour is not much 
more rapid than an insensitive emulsion of simple bromide of 
silver unmodified and scarcely boiled. Moreover, those plates 
develop more slowlv. The advantage they possess in giving 
clearness in the shadows and of being capable of development 
an a well-lighted dark room, does not compensate sufficiently, in 
my opinion, for the loss of sensitiveness. And I hold as an 
enormous advantage the great sensitiveness of pure bromide of 
silver to different colors — an advantage which should never be 
given up. The ideal of a photographic plate would be to have 
the greatest possible sensitiveness toward the red extremity of 
the spectrum (red, yellow and green).* This plate would give 
the effects of natural light and the play oi light and shade 
would be rendered in the photograph much as it appears to the 
human eye. Of all the productions at present known, bromide 
of silver, pure and modified, most nearly approaches this ideal. 

" I consider as even more unfavorable than the addition of 
iodide of silver, the use of chloro-bromide of silver. We see 
springing up on all sides receipts for chlor-iodo-bromide emul- 
sions. I would strongly protest against all these absurdities. 
Chloride of silver is reduced with infinitely more ease and 
rapidity than bromide. It is also tolerably sensitive to light 
and receives equally the latent image during the time of expos- 
ure necessary to bromide of silver. The strong developer 
necessary for bromide is, however, much too lorcible for 
chloride. Chloride of silver blackens completely throughout 
before the bromide is reduced in the lights. Hence there is 
always fog in chloro-bromide plates, unless there be added to 
the developer sufficient bromide of potassium to transform to 
bromide of silver all the chloride, and thus cause an irregular 
reduction. 

" First, as to the iodide. We must look on it in two aspects : 
one in which it alters the physical aspect of the film in which it 
is used, and the second in regard to the chemical aspect. Now, 

*We may remark regarding this, that the sensitiveness of silver bromide 
in the state in which it is found in the gelatine emulsion is vastly different 
for the red, yellow and blue rays. If the first be said to have a sensitive- 
ness of 1, the yellow may be said to have about 5 and the blue at least 100. 
We are at present thus very far from an ideal plate. 
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where alkaline development is used the iodide is so much inert 
salt in the film. Supposing (as we always do suppose and most 
rigidly cling to) that the iodide, bromide and chloride of silver 
are reduced by light to the form of a sub-salt of silver, it may 
be well to riance briefly at the action that iodide may have. 

" Supposing iodine is set free after exposure, what becomes of 
it? and also the bromide, what becomes of it? Iodides of the 
alkalies will displace bromine in the bromides of silver, as we 
are all aware, but iodine will not displace bromine, but, on the 
contrary, bromine will displace iodine apparently until they are 
in the proportion of their molecular weight. If, then, we 
have bromine and iodine liberated by the action of light, the 
bromine will attack the particles of iodide in its immediate 
neighborhood and we have a double quantity of iodine set free. 
In other words, we have all iodine liberated instead of bromine. 
At first sight it might seem that double work was done here, 
so that there was a loss of energy ; but a little consideration 
will show that this is not the case. The only loss of energy 
which can be taken into account is the difference of the affini- 
ties of gelatine for iodine and of gelatine for bromine. Iodine 
has a greater affinity for gelatine than has bromine, so that as 
regard loss of energy and consequent sensitiveness in this 
respect, the mixture of iodide has the advantage. It remains, 
however, to consider when we may expect that a mixture of 
iodide with bromide will act prejudicially. This will be when 
the number of particles of iodide acted upon by light (and 
which are undevelopable and consequently a cause of diminu- 
tion in sensitiveness) bear such a proportion to the particles of 
bromide that the increased affinity oi iodine over bromine for 
gelatine is more than counterbalanced. The exact theoretical 
figures are very difficult to give, but we should say that if a 
surface contains one-tenth of iodide to one of bromide the sen- 
sitiveness would remain the same as when none was used, 
while with one-twentieth there should be a small increase. 
Now as regards the physical state of the silver, we have shown 
that the addition of iodide acts as a restrainer to fog and is, of 
course, not the least a destroyer of the image. In other words, 
it means that you can use more ammonia and less bromide 
when developing it. For instance, in the albumen-beer pro- 
cess with the bath* the image is developed with strong 
ammonia and pyrogallic acid, and with no restrainer whatever 
beyond the physical restraint caused by the albumen and the 
iodide. It may be said the albumen alone played the part, but 

*See *' Instructions in Photography." 
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that ifl not the case ; if with a coUodio-bromide emulBion you 
nse the same preservative in a similar manner, the nse of a 
bromide in the developer becomes a necessity." 

As to the use of chloride, there is much to be said for a mod- 
erate use of it. Development might be modified to suit it. 
We have found that by using half bromide and half chloride a 
sensitive and beautiful picture will result when using the ferrous 
citro-oxalate developer. There is no doubt, from our experi- 
ments, that silver chloride aids density, and this itself is a 
great advantage. We know several advanced workers who add 
all three haloids (iodide, bromide and chloride) with the best 
possible results. Another use of chloride, as far as we know, 
IS to allow a full dose of silver to be used to convert all the 
bromide present in emulsion without jeopardizing it by an 
introduction of free silver. Bromine displaces chlorine in the 
chloride of silver when the bromine is in the form of a bromide 
of the alkalies, hence the addition of a certain amount of 
chloride is useful, even with ordinary development. It may 
be obiected that by this procedure the bromide is not boiled in 
a meaium which has solvent powers. This is not the case, 
however, as the bromide is soluble to a certain extent in the 
soluble chloride. It is very easy to mix a chloride emulsion 
with a bromide emulsion Mter washing, and for some purposes 
this is a good plan. 
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CHAPTER XXV. 

COMPARISON OF THE AMMONIA PROCESS WITH THE BOIL- 
ING PROCESS. 

We will now pass on to describe comparative results of Dr. 
Eder's methods oi emulsification by the use of ammonia and of 
the boiling method. 

Two emulsions were made according to Eder's first formula, 
the second containing about 10 per cent, of potassium iodide 
and called I. and II. Two emulsions were made according to 
Eder's second formula, one also containing about 10 per cent, 
of potassium iodide, and called III. and IV. 

A variety of emulsions were made and tested one against 
the other in many ways. We give, in a tabular form, some of 
the results : 

No. I. 

Potassium bromide, - - - - 93 grains. 
Swinburne's No. 2 isinglass, - - - 30 " 
Nelson's No. 1 photo, gelatine, - - 120 " 

Water, 2^ ounces. 

Silver nitrate, 115 grains. 

Water, 2|- ounces. 

No. II. 

Potassium bromide, - - - - 93 grains. 
Potassium iodide, . - - - 10 " 

Nelson's No. 1 photo, gelatine, - - 120 " 
Swinburne's No. 2 isinglass, - - 30 " 

Water, - 2^ ounces. 

Silver nitrate, 127 grains. 

Water, 2^ ounces. 

These had been made according to Dr. Eder's formula, with 
ammonia. 

Nos. V. and VI. were made with the above formulas, but boiled 
with 15 grains of gelatine for half an hour ; 105 grains of No. 
1 photographic gelatine and 30 grains of Swinburne's isinglass 
were dissolved in 2 otmces of water and added to them. They 
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were each divided into two parts and one-half of eacli was 
digested with 1 dram of strong ammonia, as in experiments 
III. and IV. The other halves were washed without having 
been digested with ammonia. All were allowed to set and 
then washed as nsual. Those portions of V. and VI. of the 
emulsions treated with ammonia we wiU call Nos. VII. and 
VIII. respectively. 

Plates were coated with all the emulsions : 1st, on the same 
day on which the washing was complete ; 2d, on the day after, 
and then tested one against another. It may be convenient to 
call the greatest sensitiveness 10 and to show the others by 
lower numbers. We find the following results : 

No. VI., 
No. VIII., 
No. v., 
No.VIL, - 
No. VII., - 
No. VIIL, 
No. IV., 
No. III., - 
No. IV., 
No. III., - 
No. VI., 
No. v., - 
No. I., - - 
No. II., - 
No. I., - - 
No. II., - 

It may be convenient to remember that the odd numbers 
contain bromide alone and the even ones iodide with the bro- 
mide. 

It wiU be seen when boiling with a small quantity of gela- 
tine (Nos. v., VI., VII. and VlIIA that at the second day the 
plates containing iodide (VI. and VIII.) have a little advantage 
over those which contain bromide alone, and that the digestion 
with ammonia (VIII.) gives no increase in sensitiveness. The 
same is apparent with VII. and V. ; the digestion with am- 
monia does not increase the sensitiveness with pure bromide. 
The first day's plates (VI. and VIII.) with the iodide are in 
every way behind the second day's plates with the bromide 
alone ; but evidently digestion witn ammonia answers partly 
the same end as keeping the emulsion. The same applies also 
to Nos. I. and II. Boiung with a small amount of gelatine, 
then, in every case is better than boiling with a full quantity 
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of gelatine and then digesting with anoimonia ; but this plan is 
far better than digesting with ammonia alone. These formulas 
are comparative ones, since fcheyall contain eventually the same 
amount of bromide of silver and the same amount of gela- 
tine. 

As regards development, the plates containing the iodide 
were a little slower in coming out ; but, on the other hand, 
they were certainly much brighter and cleaner. 

To test the value of the iodide further, the same formula as 
Nos. III. and IV. was used and the emulsions brought to the 
boiling point when the ammonia was present. No. III. fogged ; 
No, IV. remained quite bright. The ammonia undoubtedly 
makes plates much more rapid than when no boiling is at- 
tempted ; the sensitiveness in which case might, perhaps, be 
represented as 1, but it by no means gives the most rapid kind 
of plate. We think for comparatively slow plates, where good 
density is required, formula No. II. is excellent in every way ; 
and if any one has a prejudice against iodide, let him use No. I. 

It will thus be seen that we hold to the introduction of iodide 
into an emulsion ; except for experimental purposes we never 
omit it, believing it to be a sheet anchor for obtaining good 
and unf ogged pictures. We are aware that several commercial 
makers of plates which have a great name in the market use 
the iodide, and if those who condemn it would but give it a 
fair and unprejudiced trial we should have no fear of making 
converts of them to its introduction. 
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CHAPTER XXVI, 

GELATINE. 

In gelatine emulsions one of the most prominent features is 
the gelatine, and it is by no means unimportant what kind is 
selected. Dr. Eder has made lonff and exhaustive researches 
on various qualities of gelatine, and Mr. T. F. Elsden has also 
thrown light upon its variability in an article in the " Year 
Book for 1881," and we cannot do better than quote some of 
their conclusions. Gelatine is composed of glutin and chon- 
drin. The latter is distinguished from the former by its pre- 
cipitation from an aqueous solution by acetic aciu and its 
insolubility in an excess of that reagent. Acetate of lead, alum, 
and sulphates of iron, alumina and copper also precipitate it ; 
but not glutin. Mr. Elsden also remarks that a convenient 
test for the presence of much chondrin in gelatine is to add 
a concentrated solution of chrome alum to a solution of 50 
grains of gelatine in 1 ounce of water. If chondrin be present 
m excess, the gelatine will set while hot. Mr. Elsden further 
says : " Remembering that gelatine is a mixture of two sub- 
stances of different composition and properties, it must be ex- 
pected to find great variation in the behavior of commercial 
samples. Most photographic gelatines, however, consist chiefly 
of gluten, and their general character is not, therefore, affected 
to so great an extent oy the small quantity of chondrin usually 
present in addition." 

Gelatine is extremely hygroscopic, and contains at ordinary 
temperatures from fifteen to twenty per cent, of water. In 
cola water it swells up and absorbs from five to ten times its 
weight of water ; good gelatine will absorb enough cold water 
to (Bssolve it, if the temperature is raised above 90° F. Very 
weak solutions of gelatine wiU solidify to a jelly when cold, 
sometimes when only one per cent, is present ; but long boil- 
ing destroys, to a great extent, this power of setting. 

Gelatine will keep indefinitely in a dry state, but in contact 
with water it soon putrefies, becoming first acid and then 
strongly alkaline and giving off ammonia ; at a temperature of 
90° F. decomposition will often begin in twentv-four hours. 
Hence it is evident that long boiling, besides destroying its 
power of setting, also tends to produce decomposition. 
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Alum, alcohol, carbolic acid, salicylic acid, glycerine, fuch- 
sine, hydrate of chloral, thymol and salts of zinc act as antisep- 
tics, preventing the decomposition of gelatine, even in small 
quantities. If glycerine be used, however, it must be added 
in rather large quantities. Alcohol and carbolic acid in large 
quantities precipitate gelatine from its solution in water. 

Acetic acid, hydrocnloric acid, sulphuric acid and oxalic acid 
dissolve gelatine, even in the cold. 

Acetic acid dissolves gelatine with great facility, while 
ammonia acts as a weak solvent. 

Sugar promotes the solubility of gelatine, while gum, in the 
presence of acetic acid, renders gelatine less soluble, owin^ 
to the formation of a compound of glutin with arabic acid. 

Silver nitrate exposed to sunlight in contact with gelatine 
causes a red discoloration, due to the combination of organic 
matter with a suboxide of silver. 

Chrome alum renders gelatine insoluble, but long boiling 
and hot dilute acids, potasn, and potassium permanganate, are 
able to dissolve the mixture. Alum raises the melting point, 
but does not render it insoluble. 

The quality of gelatine may be tested in several ways. Dr. 
Eder, among other tests, recommends that the gelatine be in- 
cinerated and the ash weighed, and he says that it varies from J 
per cent, in good samples to 5 per cent, in inferior kinds of 
gelatine, and to 10 per cent, if adulterated with alum. Our 
own researches in tnis matter give a greater margin for good 
gelatines, 2.5 per cent, being the ash of a certain gelatine which 
IS excellent. We detail some of the results in the table below. 

Name of Gelatine. A; 

Coignet's gold label gelatine, - 

" special gelatine. 
Nelson's No. 1 photographic - 
" opaque, - . - . 

" amber, 

Ordinary French (not branded), - 
Swinburne's No. 2 patent isinglass. 
Cox's gelatine in packets, 

Russian isinglass, 

Gelatine supplied through Mr. Hen- 
derson, 2 - - 8 

The Swiss gelatine supplied through 

Houghton, 2 - - 6 

Another test which should be applied is the amoimt of water 
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it can absorb. Good gelatine should absorb five or ten times 
its weight of water. A very simple way of testing is to meas- 
ure out (say) 2 ounces of water and soak 50 grains of the gela- 
tine in it for some hours until it is thoroughly swelled. The 
water not taken up should then be poured off into a measure, 
the gelatine being very gently pressed against the side of the 
vessel in which it was allowed to swell. The amount taken up 
is, of course, the difference between the 2 ounces and the 
amount returned to the measure. A more scientific method is 
to allow the gelatine to take up as much water as it can at a 
fixed temperature, drain it ana surface dry it on blotting paper, 
and then weigh it. This is a more tedious method than that 
given above. 

The next test is that of solubility. A gelatine which by itself 
is soluble at a low temperature is unfitted for gelatine emul- 
sions, particularly if the temperature at which it is prepared is 
at all high, since it would then not set. Take as an example 
of this Nelson's No. 1 gelatine. In warm weather it will ois • 
solve in the water at the temperature of the room in which it 
is soaked. Take Coignet^s gold label as the other extreme, and 
it will be found not to melt till the vessel has been plunged 
into water about 110°. As might be expected, as regards set- 
ting, these two gelatines are the most opposite. At a tempera- 
ture of about 75° No. 1 will scarcely set at all, whereas Coig- 
net's will set in a short time. 

An important test is for acidity or alkalinity. For our own 
part we strongly recommend a gelatine which is slightly acid 
where an emulsion is to be boiled, and if not in this state we 
acidify the gelatine solution. When the ammonia process is 
used, the condition of the gelatine does not matter so much. 
In some gelatines the acidity (due to the hydrochloric acid used 
in its manufacture) can be tasted by applying a piece to the 
tongue. A hard gelatine can at once be identified when it is 
set after dissolving in the water which it will absorb. Any 
exact determination by applying weight to see where crushing 
begins is misleading, unless the temperature is uniform during 
all experiments. 

We would here remark that gelatine has an affinity for 
iodine, bromine and chlorine, with each of which it combines ; 
hence it is a preservative in the true sense of the word. 

The less fatty matter present the better, since it gives rise to 
opaque spots on development, or else to scum markings on the 
plate. Where there is fatty matter present it may be got rid 
of by precipitating it in a fine stream in alcohol ; or by (Bssolv- 
ing it m the quantity of water which has to be used and skim- 
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ming it ; or by making it set, and, with a clean ivory knife, 
cutting off a thin layer from the top. 

To select suitable gelatine for an emulsion we recommend 
that a small batch of emulsion be made with the specimens 
proposed to use, and that a few plates not smaller than 7 by 5 
be coated and tested before taking it into use for larger 
quantities. 

In our own practice we like to use a mixture of two kinds of 
gelatine — one hard and one soft, and the proportions of these 
we vary according to the weather. As a nde, we like 1 part 
of hard to 3 parts of soft, as it will then set with ease at a mod- 
erate temperature and be hard enough to resist the tendency to 
frill, and is at the same time readily permeable by the devel- 
oping solutions. 

One fact must also be recollected, that frequent reheating of 
gelatine speedily detracts from its setting powers, and that if 
too little water be added to it in mixing, the film has a great 
tendency to become leathery, more particularly if a little 
chrome alum has been added to it to prevent frillmg. A judi- 
cious mixture of alcohol to a gelatine solution increases perme- 
ability and should not be ne^ected. The use of a sumcient 
quantity of water is, however, the great desideratum, and 
snould be carefully attended to, the quantity, of course, depend- 
ing on the temperature at which the plates have to be pre- 
pared ; thus in winter more water should be used than in sum- 
mer. A very homy, glassy film is objectionable in many 
ways, and a matt surface lor the plates should be aimed at. 
This depends almost entirely on the gelatine that is used, 
unless it be modified by additions such as glycerine, to which 
we may at once say we object, on acccount of its afl^nity 
for water. 
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CHAPTER XXVII. 

GELATINO-BROMO-IODIDE EMULSION. 

We propose to give a detailed account of making an emul- 
sion at ordinary temperatures, say up to 65° F., which may be 
taken as a pattern on which to form others by any other for- 
mula. It will be found to be exquisitely sensitive to the blue 
rays and very slightly to the yellow, which latter quality 
means that the development and preparation of the plates can 
be conducted in a room with anv quantity of orange light. To 
prepare the windows for this, tne ordinary window panes may 
be coated with such a material afi Thomas's ruby varnish paper, 
which will be found quite sufficient protection, though if 
direct sunlight beat on the window it is desirable to have a 
blind of orange paper or calico, which subdues the light, since 
the blue rays from a very strong light might pierce the first 
paper if there are any denciencies in the varnishing. Euby 
glass and such a screen or curtain is a certain protection and is 
convenient, since there is no danger of any change of color in 
the former through the action of light or by any chemicals 
that may be used. A combination of pot orange or stained red 
glass, wnich admits about the same rays, woula answer equally 
well. The dyes made up in varnish, as given at page 23, may 
also be substituted. The ordinary darkroom windows, if cov- 
ered with red tissue paper such as is supplied for fancy decora- 
tions, Vill render the light safe. The reader must remember 
that tricks cannot be played with the light of the dark room, 
such as are admissible when the comparatively slow wet pro- 
cess is used. Thus he should see that no light of the wrong 
color penetrates at any place ; he should pay particular atten- 
tion, for instance, to the chinks under the door and in the 
sashes of the window frame. When he has come to the con- 
clusion that no daylight is entering his room, he may think 
about preparing the emulsion. First of all he must make a 
few preparations. The jar or bottle in which the emulsion has 
to be mixed must be scrupulously clean. There should be no 
patches of old emulsion left on it. If a glazed jar be used, it 
should be seen that the glaze is not cracked in any way, since 
fog may be expected if it be. For dissolving the gelatine, etc., 
we like to use glass beakers with a lip, since they are handy 
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for pouring. These also must be scrupulously clean and dry. 
The scales in which the weighing has to take place should oe 
examined for dirt (chemical or otherwise) and a few circular 
filter papers on which to weigh the materials should be at 
hand. W eighing should never be done* without a filter paper 
of equal size and weight being placed in each pan of the scale. 
A saucepan of hot water should be ready in which to place the 
beakers, etc., in which the different materials have to be dis- 
solved, and care should be taken that it is not too full. It 
need scarcely be said that all weighing can be done in ordinary 
light. To commence operations, the following may be 
weighed out separately and placed on cleanf paper after 
weighing, it being supposed that a dozen or a few more whole 
plates are required : 

1. — Potassium iodide, - - - - 10 grains. 

2. — Ammonium bromide, - - - 140 " 

3. — Nelson's No. 1 photographic gelatine, 30 " 

4.— Silver nitrate, - - - - - 200 " 

5. — Nelson's No. 1 photographic gelatine, 80 " 
6. — Simeon's Swiss gelatine, or Coignet's 

special gelatine, - - - 80 " 

Nos. 3, 5 and 6 are rapidly covered with water, shaken or 
stirred in it a few seconds, and the water poured off as quickly 
as possible. This gets rid of any adherent dust on them. 
Nos. 1 and 2 are then dissolved in 1 dram and 1|^ ounces of 
water (ordinary tap water is good enough) respectively, and 
then No. 3 is added to No. 2 and allowed to swell in the 
liquid. It may require a little coaxing to get it beneath the 
surface of the water, but if a good sized developing cup be 
used there will not be much diflfculty. When swollen, the cup 
containing the salts and the gelatine is placed in boiling water 
for a few minutes till the latter is dissolved (which it will 
readily do in a very short time), and raised to the temperature 
of about 150° F. ; if the gelatine be alkaline, 1 drop of hydro- 
chloric acid may be added (see Chapter XXXIV.) The silver, 
No. 4, meanwnile is also dissolved in IJ ounces of water, 
slightly warm. 

This last may be placed in a spray apparatus, which is made 

* Especially on brass scale pans, 
t Any contamination by dirt of any description, and particularly that to 
be found in a photographer's work room, is almost sure to spoil the emul- 
sion, or at all events its sensitiveness, and to cause endless evils. Hence 
c/ean paper should be used, and the chemicals should not be left on the 
benches or table in contact with the wood. 
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as follows : Bend two thin elass tubes in a common fish tail 
burner of the shapes A and B (fig. 11). The tube A should 
first of all be drawn out so that the end is perfectly closed ; 
this may be done by the heat of a Bunsen burner by holding 
the straiffht tube over it at about an inch from the end in one 
hand and at any convenient distance in the other, and when 
thoroughly softened by the heat at one point, by simply pull- 
ing the tube outwards the glass collapses and the short bit is 
pulled oflF. A flat file is then applied to the point and the 
glass filed away till a very small onnce is left. The two tubes 
are then inserted in a cork which is fitted into a test tube as 
shown. The silver nitrate is placed in the bottom of the tube 




and a very fine spray of liquid can be forced through the ori- 
fice of A. 

The solution of gelatine and bromide should be placed in a 
glass beaker or a jam pot, and in the dark room the spray is 
blown on to it and the liquid stirred at the same time with a 
clean glass rod. When the silver nitrate has been added to the 
bromide the iodide is dropped in with stirring and the remain- 
der of the silver solution subsequently added. This is a better 
plan than adding it to the bromide at first, and depends for its 
value on the fact that the iodine from the iodide will replace 
the bromine from the silver bromide, soluble bromide being 
reformed ; grains of silver iodide thus formed have the same 
size as the bromide originally formed. This gives a very fine 
emulsion indeed, and, if correctly carried out, a drop of it when 
poured on a strip of glass should show an orange-yellow color 
by transmitted davlight, or a deep ruby when a gas or candle 
flame is examined through it. The possible sensitiveness of an 
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emulsion depends almost entii^ on the fineness of grain of the 
bromide when first formed. With a gray or blue tinted emul- 
sion extreme rapidity can never be hoped to be attained. The 
emulsion should be transferred to a 20-ounee bottle* and well 
shaken for a couple of minutes, after which it is ready for the 
next operation. 

Other Methods of Mixing. — There are other methods of 
emulsifying which are given here. Mr. England finds that if 
two 1-dram measures be filled, one with the bromide solution 
and the other with the silver nitrate solution, and then be 
poured into a bottle together and well shaken, and this opera- 
tion be repeated again and again till the two solutions are ex- 
hausted, he gets a perfect emulsion without grain and very 
smooth. It will be noticed that in this plan the silver and the 
bromide solutions are in equal quantities. Another plan, 
adopted by Mr. Wamerke (whether it is original with him is 
not of great consequence) is to draw out two funnels to fine 
points and support them on funnel holders over a jar. These 
are filled with the two solutions, which are allowed to run into 
the jar, a stirrer being used to aid emulsification ; other work- 
ers use the scent diffiiser by which to secure fineness of grain. 
Any of these artifices may be employed. A later plan, which 
the writer has adopted, and which is very effective, is to shake 
the gelatine containing the bromide into a froth and then to 
add the silver nitrate little by little. This makes a beautif uUjr 
fine emulsion and seems to be equivalent to immersing a deh- 
cate film of gelatine into a silver bath, when we know that 
splendid films are to be obtained, having the very finest grain. 

A jReverse Mode of Mixing, — We have quite recently ex- 
perimented with pouring the bromide solution into the silver 
solution. At first we adopted the mode indicated above, of 
dissolving the bromide with the gelatine. After some experi- 
mental work we found that the silver Diight be mixed with the 
gelatine and then the bromide added. The method gives most 
beautifully fine emulsions of the orange to ruby color which is 
such a desideratum. The method of mixing is as follows : 

A. — No. 1 (see p. lOY) is dissolved in 1 dram of water. 

B. — No. 2 is dissolved in 1^ ounces of water and the hydro- 
chloric acid dropped into it if required (see p. 107). 

C. — ^No. 3 is dissolved in f ounce of water. 

D. — No. 4 is dissolved in f ounce of water. 

In the dark room C is added to D and shaken up in a bottle 

* Some recommend the use of an earthenware bottle, such as an old ink 
bottle. There seems to be no advantage in it if ordinary precautions be 
taken for keeping out the light. 
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till a perfect mixture is secured. B is then dropped in little 
by little and shaken up after each addition, and finally A is 
dropped in. We have never in our own practice met with 
any red fog or other disease induced by this mode of mixing, 
and we recommend it in preference to the other modes indi- 
cated above. 

A good stirring rod may be made by taking a glass rod and 
tying across it with clean string a strip of glass about a couple 
of inches long and half an inch wide. This cross piece effectu- 
ally stirs up the emulsion during its formation by a motion of 
the rod between the first finger and the thumb. We recom- 
mend its use. 

Boiling the Emulsion. — A saucepan of suflicient size to hold 
the bottle must be procured and filled with water to a con- 
venient height, and a flame, such as a gas burner, placed be- 
neath it.* After the water has been brought to boiling point 
the emulsion is kept boiling for twenty minutes to half an 
hour, it being shaken at intervals (say once every ten minutes) 
for half a minute or so. A thick cloth tied around the hand 
prevents any scalding. The boiling, by the bye, should take 
place without the cork being left in tne bottle, for if it remain 
m it would be blown out by the force of the steam. A cork 
with a slot cut in it is, however, not open to obiection. 

Cooling and Washing the Emulsion. — After the proper 
time of boiling the saucepan is removed. The gelatines Nos. 
5 and 6 should in the interval be rapidly rinsed in several 
changes of water to get rid of any adherent dust. They 
should then be placed in a pot with 2 ounces of cold water and 
allowed to swell. After this they are melted at a temperature 
of about 100°, by immersing the pot or flask in hot water, and 
added to the solution in the bottle. Both the emulsion atid 
also the dis'^olved gelatine should be cooled to about 70 to 80° 
F. by allowing water from tlie tap to run over the jars before 
the addition is made. 

After a good mixing, by shaking, the froth is left to subside 
and the emulsion is poured out into a flat porcelain dishf and 
allowed to rest. The time which it will take will vary ac- 
cording to the temperature of the surrounding air, but a couple 
of hours is generally amply sufficient, and often a much less 

*To prevent bumping and breaking the bottle, we place half a dozen 
folds of blotting paper at the bottom of the saucepan. 

t There is no ** fetish " in a dish. When the emulsion is to be squeezed, 
if it is set in a beaker it turns out in a more convenient shape. In a dish, 
however, it sets more rapidly, since a greater surface is exposed to the cool 
air. 
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time will suffice.* After a proper consistency is obtained 
(such consistency being that the gelatine should not tear with 
a moderate pressure of the finger) the emulsion is carefully 
scraped oflE the bottom of the dish with a strip of clean glass 
and transferred to a piece of very coarse canvas which has 
been previously boiled in water to get rid of any grease or 
dirt. The emulsion is then twisted up in this and by a gentle 
pressure squeezed through the interstices, the ball of emulsion 
being absolutely below the surface of the water into which it 
is forced. The water causes the threads of gelatine to remain 
tolerably separate, and, as it passes through the liquid, most of 
the soluble salts are at once extracted. 

When all is squeezed through, the particles of gelatine may 
again be transferred to the canv,a8, and, after stretching it 
loosely over the mouth of the jar (emptied of water), may be 
doused with water from the tap or from a water jug. After 
a couple of gallons have been thus passed over it, the emul- 
sion should again be squeezed through the canvas, and the 
same operation repeated, thus exposing fresh surfaces of gela- 
tine to the action of the water. After another sluicing with wa- 
ter the emulsion may be considered as washed, though, to 
make assurance doubly sure, the gelatine may be left at the 
bottom of the jar, and the water changed two or three times. 
To show the importance of thorough washing, the following 
experiment may be noted. An emulsion was made as above, 
and, after once squeezing through the canvas, a part was im- 
mediately used for making plates. A second part of the same 
was washed under the tap for five minutes ; a third part was 
squeezed and washed a second time ; and a fourth part was al- 
lowed to soak, and squeezed a third time. The relative sensi- 
tiveness of the f onr parts was as follows : 

1 — li — 2i— 2i 

The first washing increased the sensitiveness to one and a 
half, and the second squeezing to two and a half, while the 
third squeezing and washing had no perceptible eflEect. 

The writer considers this method of washing superior to 
those which follow. Two squeezes, it is believed, are equal to 
twenty-four hours' such washing. Gelatine is hard to perme- 
ate, and, being a colloidal body, the crystalline salt has hard 
work to get through when the emulsion is not finely broken 
up. 

*In very hot weather if the dish be stood in iced water no difficulty in 
setting will be found. See subsequent chapter for particulars of preparing 
emulsion at high temperatures. 
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Other Modes of Washing the Emvlsion. — There are several 
modes of extracting the soluble salts from the emulsion. 
Putting on one side dialysis as introduced by Mr. King, owing 
to its tediousness, we pass on to the most ordinary method. 
The emulsion when prepared is poured out into a flat dish in 
a very thin layer (say) about one-eighth of an inch thick. 
When set, it is scraped off the dish with a piece of glass, and 
transferred to a jar or bottle in strips. Mr. England first 
scores it over with the prongs of a silver fork, so breaking it 
up into fine strips. Cold water is then poured on to it, and a 
stream of running water kept flowing over it for twelve hours, 
more or less. 

The writer has converted a tin canister into an effective 
washing apparatus, as shown in the figure. In the lid of a 







common canister a hole is perforated so as just to admit of 
the insertion of a glass tube, a^ a ; a piece of india rubber 
tubing connects this with the water tap, and covers any small 
chink between the glass and the lid, as shown. A spout is sol- 
dered on to the canister, as shown. A bottle containing the 
emulsion to be washed is placed in the canister, the tube 
being inserted in it. The water flows over the top of the bot- 
tle and rises in the canister to the level of the spout, where it 
trickles over into the sink ; the heavy water containing the sol- 
uble nitrate is thus perpetually stirred up, and caused to flow 
over the neck of the bottle. This answers admirably, and 
can be used in the daylight, if necessary, but is more applica- 
ble to emulsion that has been cut into strips than to that which 
has been squeezed twice, as the small particles are apt to be 
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carried over the top of the bottle and choke the exit tube. A 
combination of this method with that given on page 111 can, 
however, be made by only once squeezing the emulsion 
through napless canvas. 

Another method is also due to Messrs. Wratten and Wain- 
wright, and is as follows : After the emulsion has been al- 
lowed to rest for two or three hours, two ounces of alcohol 
to each ounce of water used are poured into the bottle con- 
taining it, and well shaken up. The gelatine rapidly assumes 
a pasty appearance, and subsides to the bottom. The bottle is 
then inverted, and the fluid, which contains the soluble nitrates 
and excess of water, is poured off, and may be preserved for 
distillation. The explanation of the efficacy of this method 
is, that the alcohol has a greater affinity for water than has the 
gelatine, and that in extracting the water the soluble salts are 
extracted with it. Methylated spirit not containing gum may 
be used, and the lower the specific gravity the more effectual 
it is. 

Dr. Eder, to whose careful researches photographers are 
much indebted, finds by absolute analysis that emulsions 
passed through fine canvas are sufficiently washed in about 
thirty-five minutes in running water, and nearly in the same 
time in standing water; through coarse meshed canvas in one 
and a quarter hours in running water, and in a much longer 
time in standing water. When cut in strips it is probable 
that twelve to twenty-four hours may be necessary to free it 
sufficiently from the soluble salts in order to obtain a maximum 
sensitiveness. 

Drainvng the Emulsion, — ^When the emulsion is considered 
to be properly washed, it is then drained. This the writer 

fenerally does over the canvas, though some recommend a 
air sieve, but it does not appear that there is much advan- 
tage to be derived from its use. The great point in either 
case is to drain long enough. A couple of hours is sufficient 
time, and then the emulsion is ready for melting. 

It will sometimes happen that no amount of draining oyer a 
hair sieve or canvas will render the emulsion sufficiently free 
from water to set well when dissolved up. We have found 
that by pouring a couple of ounces of alcohol through the 
emulsion when draining, that the excess of water is taken up 
and it becomes firm. It should be noticed that before redis- 
solving the gelatine it should be firm and free from all sloppi- 
ness (if such an expression may be used) ; one dose of alcohol 
generally effects this, and if not one, two will. The alcohol 
may be saved if required. In case this artifice be resorted to, 
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only half the quantity of alcohol riven on pa^e 113 should be 
added to the emulsion when it is redissolved for filtering and coat- 
ing the plates. Emulsion that is cut up into shreds is much more 
easily drained than that which is squeezed through canvas. It 
is not that the gelatine takes up more water, but that the water 
clings mechanically to the small particles forming it. We rec- 
ommend that the canvas be as coarse as possible, having a 
mesh not less than one-eighth of an inch, if such can be pro- 
cured. 

Dissolving the Emulsion. — After draining, the emulsion 
should be transferred to a clean jar or jam pot, and then 

5 laced in boiling water until all the gelatine is thoroughly 
issolved. A temperature of 120^ or more may be given it 
with advantage. The emulsion, when all additions are made, 
will be about &i ounces. The addition of one-half ^rain of 
chrome alum is to be recommended. This should be dissolved 
in one dram of water and added with stirring ; six drams 
of absolute alcohol are next to be added in the same way, and 
the emulsion is then ready for filtering. This operation may 
be carried out in various ways. The writer now uses wet cham- 
ois leather, or swansdown calico which has previously been 
well boiled and washed. This is allowed to rest loosely in a 
funnel, and the emulsion filters slowly through it, all coarse 
particles being left behind. A small plug of washed wool is 
used by many, and answers well. It is preferable to filter into 
a Florence flask, as it will bear heat, though an ordinary med- 
icine bottle will answer if the flask be not at hand. The bottle 
or flask is again placed in water at a temperature of 120°, and 
the next operation is to coat the plates. 
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CHAPTER XXVril. 

BENNETT'S GELATINO-BROMIDE PROCESS. 

The next process we shall describe was that brought out by 
Mr. C. Bennett, and was the first process published whicn 
gives extreme rapidity. His description ot it is extracted 
trom the British Journal of Photography. Sensitiveness is 
attained by slow digestion at a low temperature instead of by 
boiling. Mr. Bennett, after describing the light required for 
the preparation of the plates, on which we have already writ- 
ten (Chapter IV.)? ^7^ • — 

" To make ' assurance doubly sure,' use a ruby colored hock 
bottle, and with two eight-ounce decanter shaped bottles made 
of test tube glass to stand heat, weigh out for a ten-ounce 
solution — 

Ammonium bromide, - r - 70 grains. 

Best silver nitrate, - - . . no " 

♦Gelatine, 200 " 

Distilled water, 6 ounces. 

Use Nelson's 'No* 1 photographic gelatine,' for with the 
opaque sixpenny packets you have irregularity, red fog, and 
frilling. Place aside four ounces of water for the bromide 
and two ounces for the silver; dissolve the bromide with heat 
in one of the test bottles in one or one and a half ounces of 
water ; pour into the hock bottle ; swill out the test tube with 
the remainder of the four ounces set aside for the bromide, 
and also pour in. I do it by heat to insure all being dissolved, 
as it does so very slowly after the gelatine is inserted. The 
four ounces of solution being now almost cold, add the gela- 
tine, shake ilp well, and place in two or three gallons of water 
at 90°. I use a fish kettle with lid. [A good sized saucepan 
with a lid answered perfectly with the writer.] In two hours 
the bromized gelatine will, after well shaking, be ^uite liquid, 
and also nearly at 90°. Now dissolve the silver m the other 

* It win be noticed that the gelatine and the silver nitrate have the pro- 
portion of twenty to eleven, or nearly two to one. In the bromo-iodide 
emulsion of the previous chapter, the proportion is four to five, supposing 
the gelatine in which the emulsion is boiled is destroyed. In developing 
it is evident that the former will require less restraining than the latter. 
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test bottle, to be kept in one ounce of water, cool to 90°, and 
pour in ; use the remainder of the two ounces set aside for the 
silver to swill out, heat to 90°, and pour in. By being so par- 
ticular we get regularity, and are able to mix the plates of 
different batches, which is a great boon. Shake the emulsion 
very briskly, and replace in the kettle for two, four, or seven 
days, according to rapidity required. The temperature should 
never be over 90° , if you do not let it exceed that you will 
not have red fog. ^Cosy ' it up with flannel, and it will not 
lower many degrees during the night. I, however, use a stove 
two feet across, and place it on that ; a faint gas jet below 
keeps it always at 90°. I shake up every twelve hours. If 
washed in two days the emulsion is rapid and dense ; in four 
days, more rapid and less dense — quick enough for any drop 
shutter known, when developed as below. With some that 1 
kept for seven days, with a drop shutter, on a dull February 
morning, pebbles close to the camera were perfectly exposed. 
The negative was thin under ammonia, but bore intensifying 
to any extent. 

" Cool the emulsion in a bottle not smaller than a Winches- 
ter quart, and wrap it up in brown paper to exclude all li^ht 
except the lip of the neck. Let an india rubber tube go quite 
to the bottom of the bottle to stir away those layers of water 
which, on account of greater specific gravity (by reason of the 
salts they now contain), would otherwise remain there. Wash 
for twelve hours — a dribble is suflBcient. Upon melting you 
have eight or nine ounces of emulsion ; add three-quarters of 
an ounce of pure alcohol heated to 90° ; fill up with water 
(also warm) to ten ounces, and coat. The plates should be 
only lukewarm, or you will have red fog. For beginners it 
much helps the coating to double the quantity of alcohol, leav- 
ing out water to that extent. The operator should not be 
alarmed at the peculiar mottling of the film (due to the alco- 
hol) directly after coating ; this subsides in a few seconds to 
an even surface. The extra alcohol does not appear to alter 
the sensitiveness, and is a great help ; but with experienced 
workers it is not necessary, and the quantity is suflScient to 
draw the emulsion up to the edges, which is the sole object of 
introducing it. When no alcohol is used you always have 
thm edges, which is very objectionable, as the negative, of 
course, will print dark at those parts, and this small addition 
of alcohol totally rectifies this fault. It is diflScult to measure 
the exact quantity of emulsion required for each plate ; one 
ounce would probaby cover eight plates of 6J by 4f size." 



Digitized by 



Google 



CHAPTER XXIX. 

PAGET PRIZE EMULSION. 

The following is the description of the process sent in by 
Mr. Wilson, which won the Paget Prize Competition in 1880. 

To make a pint of emulsion : — 

Select a 20-ounce narrow mouth stoppered bottle, with a 
well fitting stopper and thin bottom. Make it perfectly clean. 
Make a stock solution of 

Hydrochloric acid (pure), • - 1 fluid dram. 

Distilled water, - . . - 12^ ounces. 

Put into the 20-ounce bottle — 

20 minims of the above dilute acid. 
{ 3 fluid ounces distilled water. 

., 210 grains dry ammonium bromide. - 2 ^' ^ I 

80 " Nelson's No. 1 photo, gelatine. 

Leave the gelatine to swell for (say) fifteen minutes or longer. 
The addttion of a trace of hydrochloric acid to the soluble 
bromide and gelatine is recommended in the formula given 
for the following reasons : — If the soluble bromide be abso- 
lutely neutral, and the gelatine a suitable sample (see page 
103), the hydrochloric acid is w)t necessary^ and better 
omitted. If, however, the gelatine be ever so little alkaline, 
or even apparently neutral, but yet does not give a clear solu- 
tion, acid is required. Its use is not to produce silver chloride, 
but to insure a fine precipitate of silver bromide. According 
to Mr. Wilson's experience, a fine precipitate is hardly at all a 
question of the method of mixing, and elaborate contrivances 
for the purpose he considers as quite unnecessary. A fine 
precipitate is easily obtained, however rapidly the solutions 
be mixed, if two conditions exist, viz., if the bromized gela- 
tine solution contain a trace of hydrochloric acid, and the sil- 
ver solution be not stronger than 110 grains per ounce. If it 
be 50 to 60 grains per ounce, it may all be poured in at once ; 
or if a little weak solution be first poured in, the stronger 
may follow (as per formula). A good test for the suitability 
of a gelatine is to see if a fine precipitate can be obtained 



Digitized by 



Google 



118 PAGET PBIZB EMULSION. 

without having to add hydrochloric acid. Too much hydro- 
chloric acid retards or prevents the conversion of the silver 
bromide into the sensitive form in cooking ; a large excess de- 
stroys the gelatine. 

It will thus be seen that the addition of hydrochloric acid 
must be made intelligently^ according to the other materials 
accessible. 

It might be supposed that any acid would make the precipi- 
tate fine, and that, therefore, acid ammonium bromide would 
be good. Such is not the case, and, moreover, the acid 
bromide has in some way a powerful effect in retarding the 
conversion of the silver bromide into the sensitive form. 

Ammonium hromide should be as nearly as possible neu- 
i/ral. It is usually more or less acid, even though otherwise 
pure, and frequently becomes strongly acid by keeping. It is 
then quite unfit for use, and will not give good results unless 
almost neutral. 

Since sending in the formula for competition, Mr. Wilson has 
arrived at the conclusion that, on the whole, it is better to use 
bromide of potassium. The latter is often alkaline, but may, 
without much difficulty, be obtained neutral, and is free from 
tendency to alter. 

Silver nitrate is usually — if good — slightly acid with ex- 
cess of nitric acid. It may be so used ; but it was recently 
found that better results are obtained if the silver solution 
be neutralized with carbonate of soda. A slight excess does 
no harm, as the resulting trace of carbonate of silver is con- 
verted into bromide ; indeed an emulsion may be made by 
mixing washed carbonate of silver with a soluble bromide. 

The uses of neutralizing the silver are twofold. One is, 
that as the amount of acidity of silver nitrate varies with 
different samples, it insures the same conditions in all cases ; 
the other is, that the presence of nitric acid in an emulsion 
produces a tendency to green and pink discoloration in the 
finished negative. 

In another clean glass vessel (beaker, measure, or fiask) 
dissolve 330 grains nitrate of silver (recrystallized) in three 
ounces distilled water. 

Pour out about two drams of this silver solution into an- 
other small vessel (say a test tube), and dilute it to half strength 
with an equal quantity of distilled water. 

Take the 20-ounce bottle and the two lots of silver solution 
into the dark room. The writer prefers to use a large parafflne 
lamp protected by one thickness of ruby and one of dark 
orange glass, to two thicknesses of dark orange paper without 
any ruby. 



Digitized by 



Google 



PAGET PEIZE EMULSION. 119 

In the dark room have a gas boiling stove, and on it' a tin 

►t or saucepan deep enough to contain the bottle when the 

id is on. It should liave a perforated tin false bottom, to 

prevent the bottle resting immediately on the true bottom ; or 

a piece of wire gauze will answer. Let the pot contain some 

three or four inches in depth of boiling water. 

Turn out the gas of the stove if alight, and plunge the bot- 
tle into the water two or three times, so as to avoid cracking 
it by too sudden heating; then leave it in for a few minutes, 
until the gelatine is completely dissolved. Do not leave it in 
longer than necessary for complete solution. Take it out, 
shake up, remove the stopper, and set bottle down on table 
near your lamp, so that you can see what you are doing. 

Pour in, alt atonce^ the four drams of dilute silver solution. 
Put in the stopper and shake up thoroughly, but not too vio- 
lently, for about half a minute. Now pour in the strong sil- 
ver solution in quantities of about half an ounce at a time, 
shaking as before after each addition, and, when all is added, 
give a final thorough shaking for (saV) a couple of minutes. 

If the inst/mcl/wns Jume been so jar accurately followed^ 
there wUl be no coa/rse jprecipitate or grit m thejmished emul- 
sion. 

Now put the bottle into the pot of hot water, see that the 
stopper is not jammed in, and put on the lid. Light the gas, 
and boil up as quickly as possible. If the water was previ- 
ously boiling, ana the gas only turned out for the mixing op- 
eration, it should boil up in less than five minutes ; then Keep 
boiling for fifty-jwe minutes. At the end of this time turn 
out the gas, take off the lid, take out the bottle, and remove 
the stopper at once^ or you will not get it out afterwards. The 
bottle must now be cooled down as quicklv as is consistent 
with safety to the glass. In very cold weatner it may stand 
on the table for ten minutes or so, and then be cooled with 
water ; or, in any weather, place it in a pan of nearly boiling 
water, and cool gradually by allowing cold water to trickle 
slowly in, shaking the bottle occasionally. Whatever method 
is adopted, it should be down to 90° F., or lower, in fifteen or 
twenty minutes at most. It cannot easily be made too cold, 
as the gelatine has lost its power of setting. 

In a glass beaker (about 12- or 14-ounce sizej put one ounce 
of Nelson's No. 1 photo^ or " X opaque " gelatine, and pour 
over it 10 ounces of clean ordinary water. Leave it to soak 
until the gelatine has absorbed 4 ounces of water, pour off the 
surplus 6 ounces, melt the swelled gelatine by immersing the 
beaker in hot water, and pour it into the 20-ounce bottle con- 
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tainin^ the cooled emulsion. Shake up well, and pour all 
back into' the beaker, draining out the bottle thoroughly. 
Leave it to set in a cool place. Mr. Wilson prefers to leave 
it for twenty-four hours. It has next to be washed. 

The addition of the geldtvne after boiling should be 
made when the boiled emulsion and dissolved gelatine are 
hoth at as low a temperature as possible, and between the time 
of this addition and that of washiug the emulsion it should be 
kept as cold as possible. The reason of this appears to be 
that the excess of alkaline bromide has a most destructive 
effect on the new gelatine, and therefore the lower the tem- 
perature and shorter the time during which the two are in 
contact the better. 

There is a curious effect depending on the temperature at 
which the emulsion and fresh gelatine are mixed, viz., that if 
quite cold the resulting plate will have a matt suriface, and the 
higher the temperature the more glossy it will be. 

A plain solution of gelatine in pure water is very little in- 
jured l;)y prolonged boiling; but if an alkaline bromide (or 
chloride) be added, it is speedily decomposed. Probably the 
alkaline nitrate, which is present in the emulsion in large 
quantity, may be even more effective. 

For the washing, clean ordinary water at a temperature not 
over 50° F. should be used. The writer prefers at all times 
to use water cooled down to below 40° by melting ice in it. 
By so doing uniform results are obtained, and where ice can 
be secured the cost is trifling ; 3 lbs. of ice will be suflScient 
for a pint of emulsion in the hottest weather. 

In a glazed earthenware pan or other suitable vessel put 
about 3 pints of cold water, and add 3 ounces of saturated 
solution of bichromate of potash (made by saturating clean 
ordinary water with recrystallized bichromate). 

Before squeezing the set emulsion through the canvas, it 
should be cooled down so as to be as firm as possible. If so, 
the water into which it is squeezed will remain almost clear, 
or but slightly milky. If the emulsion he soft^ even though 
the water be ice cold, the water will be more milky, and the 
emulsion take up too much. Too much excess of acid bro- 
mide, too hig;h a temperature at the time of adding the gela- 
tine, or keeping at too high a temperature between adding 
and washing, will produce the same result. 

The emulsion may, of course, be washed by precipitating 
with alcohol, squeezing the clot, breaking it up, and soaking 
in water; but the writer prefers washing with water and bi- 
chromate, as described, on account of the clear and brilliant 
shadows so obtained. 
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Havinjg cooled the beaker of set emulsion down to 40° F., 
run a bone spatula or paper knife round, and turn out the 
emulsion, or cut it out in lumps. If cold, it will come out 
almost quite clean from the glass. Place it on a piece of 
coarse "straining cloth" or canvas, and squeeze through the 
meshes into the water, the operation being performed under 
the surface of the water. Leave it so for an hour. Lay the 
straining cloth over the mouth of another pan or large jar, 
and pour the mixture of emulsion threads and liquids on to 
it, so as to let the latter run through. Squeeze the emulsion 
a second time through the cloth into clean cold water, and 
immediately repeat tlie operation a third time, leaving the 
emulsion in the last water for half an hour. When strained 
for the last time place cloth and all in a large beaker, and put 
the latter into hot water until the emulsion is completely 
melted and warmed to about 115° F.,i.^., not warmer than is 
pleasant to the hand. With a clean hand take out the cloth 
and squeeze it ; very L'ttle will be lost. The emulsion should 
now measure about 16 or 17 ounces. Add 2 ounces alcohol, 
and mix thoroughly. The alcohol may be either pure ethylic 
alcohol, sp. gr. about .830, or good colorless methylated. The 
writer prefers the former. If the emulsion now measures 
less than 20 ounces, make it up to that by adding clean water. 

A good deal depends on the temperature at which this is 
done, and by careiul management much may be effected. If 
the emulsion is sufficiently rapid, and free from pink and 
green disease, it is best melted and coated at a low tempera- 
ture. If it be slow and has a tendency to color, it will be im- 
proved by heating to 140° F. Mr. Wilson has had emulsions 
which became more than three times as rapid by this treat- 
ment ; but it is a somewhat dangerous one, as too high a tem- 
perature or prolonged heating may result in hopeless gray fog, 
which is more apparent during development than after fixing. 

The emulsion is now ready for use. It should be filtered 
into the coating cup through cotton wool to free from bubbles, 
and plates coated in the usual way, dried and used as usual for 
rapid gelatine plates, using about an ounce of emulsion for a 
dozen quarter plates. 

In drying arrangements avoid the contact of gas or of the 
products of the combustion of gas with the moist plates. The 
writer finds both to be very injurious. 

Exposure. — As usual for good rapid gelatine plates — say 
Wratten and Wain Wright's " instantaneous." 

Development. — ^Either pyrogallic, ammonia and bromide, or 
ferrous oxalate. If the former, sufficient exposure and as little 
ammonia as possible will give best results. 
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BURTON'S PROCESS. 

Mb. Bubton has quite recently worked out a process which 
certainly simplifies tlie washing of an emulsion, but which at 
the same time is rather more expensive, in that it requires the 
use of spirits of wine or methylated spirit for precipitation 

Purposes. Mr. Burton has kindly forwarded a statement of 
is process, and we give it as he has described it. He prepares 
the following solutions: 

1. — Silver nitrate, 

Water, 

2. — Ammonium bromide. 

Ammonium iodide, - - - 
Gelatine (Nelson's No. 2 photo- 
graphic), - 
Hvdrobromic acid, - - - _ „_,j.. 

Water, 1|- ounces. 

These are emulsified as given in Chapter XXVIL, at page 
108, or by shaking in a bottle as described at page 109. There 
is no reason why the precipitation should not take place by the 
reversed method (page 109), and we recommend it. 

The emulsion is boiled as given at p^e 110, and is then al- 
lowed to cool to about 50° or 60° F. It is then poured in a 
stream into 6 to 10 ounces of alcohol, the quantity depending 
upon the specific gravity of the spirit used ; 6 ounces of absolute 
alcohol suffice, while it is safe to use 10 ounces with ordinary 
methylated spirit, since it usually contains a large quantity of 
water. The emulsion settles down to the bottom of the vessel 
in a few seconds in the shape of a dense fiocculent precipitate. 
Most of the soluble salts are, of course, at once extracted, but 
it is better to wash it further, either by decantation, or by 
placing it on a hair sieve in running water ; the precipitate is 
coarse enough not to pass through the meshes. 

In the meanwhile the following has been prepared and 
made into a solution : 

Nelson's No. 2 gelatine, - - - 120 grains. 
Autotype or Swiss hard gelatine, - 150 " 
Water, 12 ounces. 
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The bromide of silver precipitate is added to this, and well 
shaken till it is dissolved and all granularity has disappeared. 

The difference between this process and that originally de- 
scribed by Wratten and Wainwright (see page 113) is, that in 
the one case the emulsion containing all the gelatine is pre- 
cipitated, and in the other but a small quantity of gelatine 
has to be thrown down, and consequently the elimination of 
the soluble salts in the latter case is far more perfect. There 
is also a saving in alcohal. To prepare an emulsion in the 
shortest possible time, this process meets the requirement, 
since it saves much time in washing and all the time of drain- 
ing. 

Again, too, it will be seen that this is a capital plan of pre- 
paring dry pellicle, which will keep indefinitely, and the bro- 
mide will remain in its most sensitive condition, since, after 
precipitation and washing, it will rapidly dry, as the bulk of 
gelatme is so small, and is in a granular state. 

Mr. Burton recommends the use of acid, as it gives what he 
happily calls a " robust character " to the emulsion ; that is, 
that the plate will stand more rough usage and more forcing 
in development. The larger amount of gelatine recommended 
by Mr. Burton allows alkaline development almost unre- 
strained by bromide to be employed, and at the same time is, 
no doubt, economical in a pecuniary point of view ; at the 
same time there is no reason why the quantity of gelatine 
recommended in Chapter XXVII. should not be used, in 
which case the water should be reduced to 7 ounces. 
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CHAPTER XXXI. 

DR. EDER'S PLANS OF PREPARING GELATINE EMULSIONS 
WITH AMMONIA. 

One of these methods is based on the utility of allowing 
ammonia to react upon the bromide of silver in its original 
condition, which enables the sensitive emulsion to be formed 
more rapidly than by Monckhoven's method. The second 
method, by which the greater sensitiveness is obtained, con- 
sists in boiling the gelatine emulsion by itself, and subse- 
quently treating it with ammonia at 95° F. for half an hour. 
We quote Dr. Eder's own words (see Photographic Journal^ 
November 19th, 1880). 

I. Method loith Arrmvonio-Nitrate of Silver. — This method 
furnishes very sensitive plates, which are at least six or seven 
times as sensitive as wet plates. The necessary operations are 
simple and quicklv executed, requiring but few apparatus and 
arrangements, ana may be effected without continued warm 
digestion, a shaking up arrangement, a light-tight cooking pot, 
and so on. The requisites are an ordinary cooking pot, a 
spirit lamp, a thermometer, and a reliable dark room. The 
plates show great power and density, and keep wonderfully 
clear. The emulsion works so clean, and is so free from gran- 
ulation, that not only landscapes and portraits can be taken 
with it, but reproductions of linear drawings can be made 
without intensitication. The following is the formula he rec- 
ommends: 

No. 1. — Potassium bromide, - - 370 grains. 
Gelatine, - - 520 to 700 " 
Water, 10|^ ounces. 

This is dissolved (as given at page 104) and raised to a tem- 
perature of from 95° to 120° F. 

No. 2. — Silver nitrate, - - - 460 grains. 
Water, - . . . 10|. ounces. 

Into this latter is dropped strong liquor ammonia until the 
precipitate is just redissolved, and it is then, in a ruby light, 
added drop by drop to No. 2, and shaken. The flask con- 
taining the latter solution is rinsed out with 1^ ounces of 
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water, and the emulsion is then placed in a water bath at a 
temperature of 95°, for from a quarter to half an hour, grad- 
ually allowing it to cool down to 75°, but not lower. 

'f he salts and the gelatine do not require to be so carefully 
chosen for this method as for that which follows. Should the 
bromide of potassium have an alkaline reaction, it does no 
harm in this method ; neither is the neutrality of the nitrate 
of silver imperative, nor the acidity of the gelatine — indeed, 
it may be alkaline. 

The specific gravity of the ammonia regarded as a determi- 
nant of its strength, is a secondary consideration. Take a 
strong solution of ammonia. The proper quantity is defined 
sharply enough by the sign — " as much ammonia as will redis- 
solve the precipitate produced in the nitrate of silver solution." 
As one is deprived of this indication by which to regulate 
properly the addition of ammonia whenever one adds the 
ammonia to the gelatine containing bromide of potassium (in- 
stead of to the nitrate of silver), Dr. Eder does not so much 
recommend this manner of mixing, though, by the alteration 
in the procedure, the same sensitiveness is obtained as by the 
former method.* Great care should be taken when adding 
the ammoniacal silver solution that the temperature does not 
rise too high, and that, during the digestion, the water bath 
does not become too hot, otherwise fog is sure to result. The 
temperature should never exceed 105° F. 

When the digestion is finished, the emulsion should be 
poured into a glass beaker (one made of not too thin glass) or 
into a porcelain dish, which is placed in cold water to acceler- 
ate the setting. When set it is pressed through canvas as used 
for Berlin wool work, and the operation may be conducted as 
given at page 111, and then washed in frequently changed (or 
better still, running) water for twenty-four or forty-eight hours, 
while suspended in a coarse stuff bag. A great deal of water 
adheres to the gelatine particle, which should be allowed to 
drain for at least half an hour, either from the bag or else 
through a cloth filter placed loosely in a large funnel. If this 
draining be omitted, the emulsion will most likely be too fluid. 
The superfluous water may also be removed with advantage by 
gentle pressure. 

The finely divided emulsion may either be deprived of water 
by placing it in a bath of alcohol, and then dried in thin films 

* When gelatine, bromide of potassium, and ammonia are dissolved, and 
the nitrate of silver is then added, the ammonia should not be allowed to 
act too long upon the gelatine. The ammonia is best added immediately be- 
fore the addition of the nitrate of silver to the gelatine. 
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in the air, either perfectly or only superficially,* or it may im- 
mediately be liquefied by heating in the water bath. Filtra- 
tion through fiannel placed in a warm funnel is good ; but it 
is generally sufficient to allow it to deposit any sediment by 
standing quietly at rest. If it be intended to keep the dis- 
solved gelatine emulsion for some time, an antiseptic must be 
added — to 10 ounces of emulsion add 10 grains of salicylic 
acid dissolved in 1 dram of alcohol, or replace the salicylic 
acid by the same weight Of thymol oil — as a protection to the 
gelatine against change caused by long warming, putrefaction, 
etc. The alcohol has a favorable action, accelerating the set- 
ting of the gelatine and the drying of the film. 

The proportion of bromide of potassium to nitrate of silver 
is 4 : 5. It is not advisable to take less bromide, as one would 
run the risk of fog. The difficulty of fixing the proportion of 
the soluble bromide to the nitrate of silver consists in finding 
the proper medium between the too much bromide, which re- 
tards the sensitiveness, and the too little, which it is not possi- 
ble to overlook on account of the decomposition of the bromide 
of silver which sets in, both in the case of treatment with am- 
monia and boiling. The proportions mentioned are those 
which have been found best both by Captain Toth and Dr. 
Eder. . 

The conversion of the insensitive modification (which trans- 
mits red light) into the extremely sensitive modification (trans- 
mitting blue light) takes place in a very short time when the 
above directions are followed. Even at a temperature of 25^ 
0. (77° F.), the complete conversion generally takes place in 
from fifteen to twenty minutes. A small sample poured as a 
thin film on a sheet oi glass is sufficient to test whetner the rays 
transmitted, whether of daylight or of naked gas or candle 
light, are blue or not. In the former case the digestion may be 
ended. Generally the prolongation of the digestion over thirty 
minutes develops no further increase in sensitiveness worth 
mentioning ; but if the temperature be not raised above the 
point before mentioned, there is, even after three hours' dige&- 
tion, no danger of fog. 

If the liquid be too hot, or the solution too thin (that is to 
say, too poor in gelatine), or if the added ammonio-nitrate of 
silver be dissolved in too little water, the bromide of silver will 
be too coarse in the grain. It then quickly settles at the bot- 

* Dr. Eder stated that he had not tested this method so minutely as to be 
able to maintain that it furnishes exactly the same product as an emulsion 
immediately redissolved ; but that he finds this preparation keeps better 
than the dissolved aqueous emulsion. 
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torn, and the emulsion becomes unequally mixed. The nega- 
tive also would be coarse grained, but there would be, never- 
theless, no particular increase observable in the sensitiveness. 

By the gentle heat prescribed above, the gelatine should not 
be injured or changea so that its setting power, etc., should 
suffer. It is, therefere, intentionally recommended to add all 
the gelatine at once. By all methods of emulsification with 
ammonia the separate addition of part of the gelatine after 
the digestion is ended is impracticable, since the greater part 
of the gelatine must be added before the setting and washing, 
in order to impart the necessary solidity to the mass, and a re- 
newed heating of the emulsion in order to dissolve the addi- 
tional gelatine would be unavoidable. The repeated or too 
prolonged heating of gelatine emulsion containing ammonia, 
as is known, is hurtful. 

The emulsion must be washed with great care. It is quite 
impossible to attain the full sensitiveness of the plates in the 
presence of any considerable quantities of soluble bromide; 
Desides which, the slight residue of ammonia is an enemy to 
the keeping qualities of dissolved emulsion, because, even in 
small quantities, it has a corrosive action, and combines with 
the salicylic acid, subsequently added as an antiseptic, to the 
great iniury of its property of retarding putrefaction. 

II. Method hy Boiling a/nd Sybsequent Digestion with 
Ammonia. — This is more complicated than Method I., and re- 
quires more care. It is based on the observation that the mod- 
ification of bromide of silver which transmits blue light is 
produced very rapidly at a temperature of from 60^ to 100^ 
C. (140° to 212° F.), and that the sensitiveness of such an 
eniulsion — already of itself highly sensitive — can be increased 
by subsequent treatment with ammonia at a gentle heat, while 
contined boiling would bring fog. 

• The proportions of the separate ingredients are the same 
as in Method I. (see page 124). T^e emulsion is then boiled ; 
but during the boiling the cork should not usually be driven 
in quite tight, for fear of the bottle being shattered by the ex- 
pansion of. the steam. When using a common glass bottle, 
change the ordinary cork for one which has a groove cut in it. 
The bottle filled with emulsion is put in a perfectly light-tight 
tin saucepan furnished with a tight fitting lid,* and under the 
saucepan is placed a gas jet or spirit lamp, care being taken 
that not even the reflected light from the spirit flame should 

* A linen rag laid at the bottom of the saucepan prevents the bottle from 
cracking in consequence of coming in sudden contact with die hot metsd. 
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fall upon the emulsion. Of course it is understood that the 
whole operation takes place in the dark room. The boiling is 
continued for half an hour from the time the emulsion 
reaches 100^ F. (see page 110). 

The emulsion already possesses a high degree of sensitiveness 
(similar to that of the best commercial gelatine plates), and 
may be used without any further treatment with ammonia. 
The latter, however increases the sensitiveness. When the 
emulsion liis become quite cool (the temperature may fall to 
70° F.), add to it two drams of ammonia, s.g. .880, place it 
in a water bath of from 95° to 100° F., and digest at this tem- 
perature for half an hour to an hour. At tlie end of that 
time the emulsion is ready, and one then proceeds, after it has 
set, to wash it, etc. 

During the subsequent treatment with ammonia, care must 
be taken that the temperature never exceeds 105*^ F. 'Gener- 
ally digestion for half an hour suflBces, but with an hour one is 
surer of having attained the desired sensitiveness. Even diges- 
tion for two hours does not develop fog. The prolongation of 
the digestion with ammonia is particularly useful when the 
previous boiling is interrupted before the bromide of silver is 
sufficiently modified. It is assumed, however, that during the 
whole process of digestion the water never sinks helow 100° F. 
All the precautions described as applicable to the adding of 
ammonia (Method I.) also apply here. 

Here also all the gelatine must be added at once. It does 
not do (as in Method I.) to retain a portion of it and to add it 
later. Dr. Eder, however, expressly mentions that with very 
easily affected sorts of gelatine one may be in a position to add 
part of the gelatine when the digestion is completely ended. 

With regard to other details (washing, quantity of gelatine, 
etc.), the remarks with reference to the last method apply here. 

Dr. Eder says a gelatine emulsion prepared by Method II. is 
more sensitive than one prepared by Method 1. The differ- 
ence is, perhaps, not extremely great, still the sensitiveness of 
that prepared by Method II. ouglit at least to be a fifth 
greater than by Method I. It gives negatives witL good gra- 
dation, and free from that hardness which is often seen in less 
sensitive emulsions which are difficult of reduction by the de- 
veloper. The whole picture generally comes out pretty 
quickly under the developer, and even when the exposure is 
short, the shadows are sufficiently densely developed before the 
lighter parts have become too intense. Dr. Eder believes this, 
emulsion will be found particularly suitable for portraiture in 
the studio. It can be worked to opacity, but is less apt to pro- 
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duce perfectly white or black negatives than emulsion pre- 
pared by the first method. 

To sum up in a few words : Emulsions prepared by Method 
I. are most suited for the production of hard negatives, and 
those prepared by Method il. for soft negatives. The former 
has the same character as the most sensitive emulsions at pres- 
ent in the market ; the character of the latter is unusual. StiU 
it ccmnot he said that with either^ hoth hard and soft negatvoes 
cannot he got the way they are developed. 

In the preparation of emulsions by Method II. great care 
must be exercised. The gelatine and bromide of potassium 
should not have an alkaline reaction, for fear of the formation 
of fog during the boiling. The materials must, tlierefore, be 
previously tested with litmus paper.* If the nitrate of silver 
be added to the gelatino-bromide of potassium when heated 
to 60° or 70° C. (140° to 160° F.), the formation of the ex- 
tremely sensitive modification is sooner produced. 

The ferrous Oxalate developer is especially suited to these 
fairly sensitive gelatine emulsions, though the alkaline devel- 
oper may also be used ; the former gives particularly clear and 
brilliant negatives. 

* Should one not be able to obtain any neutral or slightly acid prepara- 
tions, the hot solution of bromide of potassium and gelatine may be care- 
fully acidified with dilute acetic or hydrochloric acids. The reaction should 
be only slightly acid^ otherwise the acetic acid will destroy the setting power 
of the gelatine. 
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CHAPTEE XXXII. 

A COLD EMULSIFYING PROCESS WITH AMMONIA. 

Mb. Henderson has experimented on what may be called 
the lines of Dr. Eder : viz., with ammonia, but using the full 
quantity of gelatine. Mr. A. Cowan, however, has made a 
modification, which we believe has not been published, and this 
we give as certainly the easiest form of the ammonia pro- 
cess, and so far we have proved it to give the best results 
as regards rapidity. 

The same proportions of gelatine, bromide, iodide and 
silver are taken as given onpage 1()7, and dissolved up in the 
same amount of water. Tne silver should be dissolved in 
cold water, and the gelatine solution after dissolving should 
be cooled. This can readily be effected by making the ves- 
sels containing the different solutions stand in cold water. 
To the silver, however, is added suflScient ammonia (equal 
parts of anmionia .880 and water) just to dissolve the oxide 
first formed. The bromide and ^latine are then gradually 
added to the aminoniacal silver mtrate and a fine emulsion 
is formed. The remaining gelatine is dissolved in the same 
amoimt of water as given at page 110, and its solution also 
should be cooled down. This is added to the emulsified 
bromide, the two are well shaken up together, it is then 
poured out and set without further treatment and washed in 
the usual manner. If the emulsion be kept a day it will 
be found to have great sensitiveness. 

The success of this method in giving sensitiveness shows 
that the sensitive form of bromide formed by ammonia is 
quickly arrived at in a but slightly viscous fluid, whereas it 
is not fully formed until a quarter to half an hour has 
elapsed (and even then not unless the solution be rendered 
less viscous by warming) when the full quantity of gelatine 
is employed. There is one thing that has struck us in using 
the emulsion, viz., the large number of plates that can be 
coated with this quantity of emulsion — nearly double, in fact, 
of those that can be coated by the emulsion formed as given 
in Chapter XXYII. The gelatine, too, becomes softened, and 
it is sometimes advisable to add in a dry state 40 grains of 
hard gelatine to the emulsion when washed and before 
making up. The above quantity will coat forty 7i by 5 
plates. 
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CHAPTEE XXXIII. 

A PROCESS FOR GELATINE EMULSION MAKING IN HOT 

WEATHER. 

The method adopted is very similar to that described in 
our last chapter, but there are one or two alterations in pro- 
cedure. In the first place we use the following formula, 
which is the same as that given there, except we substitute 
potassium for ammonium bromide. It is as follows : 

Potassium bromide, - - - - 250 grains. 

Nelson's No. 1 gelatine, - - - 45 " 

Water, 1 ounce. 

Strong hydrochloric acid, - . . 2 drops. 

This is prepared in the usual way and warmed up to 120° 
F., and the following added as given at Chapter XXVII. : 

Silver nitrate, 300 grains. 

Water, - 3J ounces. 

Finally to this is added — 

Potassium iodide, - - - - 12 grains. 
Water, 1 dram. 

The emulsion is then transferred to a glass flask and boiled for 
three-quarters of an hour, shaking up the emulsion at intervals. 
This is allowed to cool in the flask for half an hour, when to it 
is added, after dissolving and cooling — 

Nelson's No. 1 gelatine, - - - 120 grains. 
Coignet's or Swiss hard gelatine, - - 120 " 
Water, Bounces. 

The emulsion is poured out into a jam pot, which is immedi- 
ately placed in iced water with a few lumps of ice floating in 
it. In half an hour the gelatine will be nrmly set. The gelar 
tine is loosened from the sides of the jam pot and the lump of 
emulsion is transferred into moist canvas and squeezed 
through into a jar of iced water (the water having been run 
through filter paper to get rid of all floating matter) in which 
a few small lumps of washed ice are floating. After ten min- 
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utes the water is changed, and after another t^i minntes 
is changed again, when the emulsion is again collected in 
the canvas and squeezed through into water. One more 
change of water should be suflScient to free it from all except 
traces of soluble salts. It is then transferred to the canvas and 
allowed to drain over a jar for half to three-quarters of an hour 
(see p. 113). 

It IS again transferred to the jam pot and melted, and two or 
three drops of carbolic acid (or other antiseptic) added, and 
then once more placed in iced water. In half an hour it is 
set, when it is covered with alcohol and allowed to ripen for 
a day ; and if the pot be placed in water containing a lump 
of ice, so much the better. When plates have to be coated 
the slab on which the plates have to set is covered with small 
lumps of ice for half an hour, and if it be thick it is only very 
gradually cooled ; but, on the other hand, it also only very 
gradually gets warmed again. During this time the emulsion 
IS melted, six drams of alcohol and one grain of chrome alum in 
one dram of water added and filtered. When the plates 
are coated (after the slab has been dried from all water), it will 
be found that the film of emulsion will set in a couple of min- 
utes, and that the slab remains cool enough to enable five or 
six batches of plates, each batch filhng the slab, to be 
prepared; that is, supposing jrour slab to hold eight plates, 
you can coat forty to forty-eight without recoolin^ the slab. 
The gas of the drying box may be lighted immediately, and 
the drying of the plates will proceed rapidlv and not remelt. 
If gelatine be once well set it requires a high temperature 
to remelt it, and the more the water is evaporated the 
higher the temperature required. As the current of warmed 
air passes over the plates tne moisture is rapidly absorbed, 
and hence the drying can be effected with safety. 

Supposing by any chance the emulsion appears too thin 
before coatmg the plates, 40 grains of Coignet's gelatine may 
be melted in 3 drams of water and added to the emulsion, 
with much stirring, immediately before filtering. 

It may be said that there is nothing novel m this way of 

Eroceedmg. It, however, contains a feature which has not 
een mucSi practiced, the value of which was first practi- 
cally pointed out by Mr. W. B. Bolton. He recommends 
hyifi'obromic acid instead of hydrochloric. He prepares a 
solution of this acid (s.g. 1.45) in distilled water 5 parts, or 
hydrochloric acid 1.20 to 5 parts of distilled water. Before 
boiling the emulsion he ados a couple of drops of one of 
these mixtures to the emulsion, and tests from time to time 
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for acidity by means of test paper. By this means the free 
ammonia resulting from the decomposition of the gelatine is 



the acid may 

• irv 

since at the temperature at which 




neutralized, and thus fog is prevented. This plan of adding 
be used m the method detailed in Chapter 
is not so necessary in it as during hot weather, 
temperature at whicn the gelatine sets in ordinary 
weather the action of ammonia is not rapidly deleterious. If 
the gelatine be alkaline, in hot weather, even when set, de- 
composition quickly sets in. This is the reason why the hj- 
drocnloric acid is added, and since decomposition sets m 
more easily in the li<juid state than in the gelatinous state, this 
is the reason why it is set by means of acid. The alcohol is 
used during the ripening to prevent the access of air to it. 
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CHAPTEK XXXIV. 

GELATINO-BROMIDE EMULSION MADE WITH GLYCERINE. 

The next emulsion is one described in the Photogro/phic 
News by the writer. It is a method of preparing an emulsion 
by adding washed silver bromide to gelatine. 

Let us suppose we are going to male up about 7 ounces of 
gelatine emulsion. Weigh out ammonium bromide, 140 
grains (or its equivalent in zinc, potassium or any other bro- 
mide), and dissolve in 20 ounces of water (not necessarily dis- 
tilled water). Next weigh out 250 grains of silver nitrate and 
dissolve in 6 ounces of water, and aad 6 drams of glycerine 
to it and stir thoroaghly with a glass rod. We prefer to put 
this mixture in a glass jar holding about 40 ounces (an empty 
French prune bottle would answer every purpose). 

The bromide solution should now be added very cautiously. 
Take a 10-ounce measure and fill it up to 6 ounces or thereabouts, 
so that it is not too full, and gradually drop little by little the 
solution into the silver solution, stirring very thoroughly the 
whole time. A milky emulsion forms, and gets thicker and 
thicker till the whole bromide in the 20 ounces is added, 
though, of course, the fluid is per se thinner ; a quarter of an 
ounce of nitric acid is next added and well stirred up. This 
addition is made to save any chance of fog which might be 
caused by the excess of silver present. Tne reason of this 
has already been described in Chapter I. 

This emulsification is better carried on in a dark room, 
though it is not absolutely necessary. The hromide solution 
must he poured into the silver solution^ and not vice versa^ or a 
failure will he most prohahle. The glass jar and its contents 
may now be placed away in a cupboard, and left for as long 
a time as is convenient, but not for less than a quarter of an 
hour. By the latter time the silver bromide will have fallen 
to the bottom of the jar, with the exception of a very slight 
milkiness, which will subside in a couple of hours. The silver 
bromide left in suspension at the ena of a quarter of an hour is 
so small that it may be decanted off without detriment to the 
emulsion. The jar may be tilted and the liquid poured off, or 
9, syphon may be introduced (and this is a neater way) and the 
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liquid syphoned off close to the precipitate. About 20 ounces 
CI water are again poured into the jar, the precipitate well 
stirred up and again allowed to subside. As soon as ever the 
subsidence takes place the water is again decanted or syphoned 
off. This operation is repeated four or five times, after which 
the decanted water may be tested for acidity and for silver 
nitrate. 

To try for the former, moistened litmus paper is held over 
an open ammonia bottle till it is thoroughly blue, then well 
washed in distilled water ; this is thrown into the decanted 
water. The faintest trace of acid will redden it. If it does 
turn red the washing must be repeated. To test for free silver 
nitrate, add to the wash water one drop of potassium chromate. 
A red coloration indicates the presence of silver nitrate. In 
case of the presence of either one or the other, as is shown by 
the litmus paper and the chromate, the washing must be con- 
tinued. 

The next part of the process has now to be taken in hand. 
100 grains of gelatine are soaked in 2 ounces of water ; this 
100 grains should be Nelson's " No. 1 photographic gelatine " 
and another 100 grains of harder gelatine, sucn as Coignet's 
gold medal or Swiss hard gelatine, in 3 ounces of water. The 
vessels containing both these (after the gelatine is properly 
swelled) are placed in warm water of about 100° F., which will 
graduallv dissolve up the glutinous masses. This effected, the 
smaller lot is placed in a wide-mouthed bottle capable of hold- 
ing about 20 ounces of fluid and the washed silver bromide 
added to it. The mouth of the bottle is then closed up with a 
cork or bung and the contents well shaken up until it becomes 
a froth. It is next placed in a kettle or saucepan containing 
warm water of about 100*^ F., and the latter is held over a Bun- 
sen burner or spirit lamp to keep up the temperature. When 
the froth has subsided tne bottle is again shaken and the warm- 
ing process repeated. After two or three such shakings a 
little of the gelatine emulsion may be dropped upon a glass 
plate and examined for granularity. If absent, so much the 
better ; but if present, half the second lot of dissolved gelatine 
must be added and the shaking repeated. 

If the emulsion be raised to boiling (as at page 110) for five 
minutes, then shaken, and the same operation repeated a 
second time, we believe that an emulsion is obtained which, for 
rapidity, will bear comparison with any other process. This 
plan will give as smooth an emulsion as any other method, 

Erovided the operator's fingers are not aU thumbs when the 
romide is dropped into the silver. 
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When the emulsion is ready, the remainder of the gelatine 
solution not already added should be poured into the bottle, 
together with half an ounce of alcohol, and after a final shake 
and filtering through washed cotton wool, it is ready for coat- 
ing the plate. 

It is more difficult to emulsify silver bromo-iodide in this 
way, and the more tedious method of washing the gelatine 
emulsion should be resorted to. 
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CHAPTER XXXV. 

DR. VAN MONCKHOVEN'S PROCESSES. 

First Process. — ^Dr. Van Monckhoven, in trying the writer's 
ori^nal plan of washing the silver bromide beiore adding it 
to tne ffelatine, failed, but hit upon the following ingenious 
method, which are given in his own words : 

"I prepare very pure and dilute hydrobromic acid and I 
determine accurately the amount of it required to precipitate 
exactlv 150 grains of silver nitrate. I then dissolve this quan- 
tity of acid in 7 ounces of water, with which I incorporate by 
heating 40 grains of gelatine. On the other part — and from 
this moment I entirelv operate in the dark room — I precipitate 
150 grains of silver nitrate by a very slight excess of bicarbon- 
ate of soda ; I let it settle for twenty-four hours and then 
renew the water to the same amount, after which I let it settle 
again previous to decanting. On this precipitate of silver car- 
bonate I pour a hot solution of 30 grains of gelatine in 7 
ounces of water. This is well stirred, and then I pour on it 
the solution of gelatine and hydrobromic acid. The mixture 
is thoroughly shjien every quarter of an hour and is kept at the 
constant temperttture of 120° F. The silver carbonate dis- 
solves slowly in the hydrobromic acid, and the silver bromide 
is formed in the colloidal liquid in a state of extreme subdivis- 
ion. At the end of ten or twelve hours the mixture, when 
flowed over glass plates, has a greenish white color. I next 
introduce 150 grains of gelatine, cut into very thin shreds, 
which I dissolve by stirring, and then, without washing the 
emulsion, I flow it over the glass plate. 

"In order to obtain a success with this method it is neces- 
sary to take some precaution. The hydrobromic acid must be 
free, from phosphorus and sulphur ; the water used for washing 
the silver carbonate must contain no trace of carbonic acid. 

" In an emulsion prepared by this method there is always an 
excess of hydrobromic acid and of silver carbonate, but I have 
satisfied myself by other experiments that the presence of these 
substances does not affect the results. This is not the case if 
carbonate be replaced by the oxide of silver ; the emulsion is 
then gray and ^ves rise to fogging. The plates that I have 
prepared by this method are twenty times as rapid as the best 
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wet collodion, and, compared with the best English plates, I 
have fonnd them to be three or four times as rapid. For the 
rest, the same observations and the same methoos apply also to 
coUodio-bromide." 

Second' rroce%9. — Dr. Van Monckhoven's second process is 
as follows: 

^' Procure some of Nelson's No. 1 photographic gelatine. I 
insist upon this point, for you will not succeed with German 
or French gelatines, which are prepared in a different man- 
ner from those of Nelson. Weigh up exactly 153 grains of 
this gelatine and 122 grains of pure and well aried ammonium 
bromide. Put these two substances into a bottle and pour 
upon them 10 ounces of distilled water. In a quarter of an 
hour the gelatine will have swollen and you can now put the 
bottle into a warm water bath and agitate, in order to dissolve 
the two substances. 

'' Weigh out 184 grains of silver nitrate and dissolve in If 
ounces of distilled water. Now pour the silver emulsion into 
the bottle containing the bromide, a little at a time, well shak- 
ing it after every addition. When all the silver solution has 
been added, pour in 1 dram of pure ammonia of a density of 
.880, and well shake up the solution. The ammonia exercises 
quite a special action here ; its effect is to render the emulsion 
ready to use in a few minutes, or, if great sensitiveness be re- 
quired, it can be obtained in a few hours instead of days, 
and thus decomposition of the gelatine is avoided. 

" Now pour tne solution of gelatine into a a porcelain dish 
and place it upon cold water and let it set. When set detach 
it from the dish, place it in a strong linen sack and wring it 
so that the gelatine is expelled in shreds, which are easily 
washed through a fine sieve. A washing of five hours in 
water three times changed suffices. Collect the pellicle on a 
clean linen cloth and dissolve it at a temperature of 35° centi- 
grade, and it is fit for use. This •process is a combination of 
those of Mr. Bennett and Messrs. Wratten and Wainwright, 
with this difference — ^that I add the ammonia in order to 
have the emulsion ready to work in a few hours instead of 
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CHAPTER XXXVI. 

COLD EMULSIFICATION WITHOUT AMMONIA. 

Mr. Coteswobth lias just described a plan of gaining sensi- 
tiveness by allowing an emnlsion to gain sensitiveness by 
remaining liquid at ordinary temperatures. We recollect that 
a somewnat similar proposal was made of emulsifying at a low 
temperature in gum arable. Following out Mr. Cotesworth's 
general directions, we have arrived at fairly satisfactory results. 
An emulsion is prepared, as far as the boiling operations, 
according to Chapter XXYII., the reverse mode of mixing 
(page 109) being preferred. An emulsion which has a beauti- 
ful ruby color, if kept liquid, will in 24 hours have attained a 
gray-blue color. A comparison with Bennett's process (Chap- 
ter XXVIII.) will show that the difference between the two 
processes is, that Mr. Cotesworth uses very little gelatine for 
emulsification to begin with, while Mr. Bennett uses the full 
quantity. The consequence is that the latter gentleman is 
obliged to have recourse to prolonged emulsification at about 
95° in order to overcome the viscosity of the gelatine, while 
the former can get sensitiveness in twenty-four hours at (say) 
60° F. 

In cold weather we have found it necessary to add a couple 
of ounces of water to the sensitizing emulsion in order to 
prevent setting. In this case the extra gelatine required 
is added dry, and, after soaking, the emulsion is warmed and 
the gelatine melts. 

There is nothing different in the preparation or development 
of the plates to call for any special remark. 
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CHAPTER XXXVII. 

PREPARATION OF THE PLATES. 

Cleaning the Plates. — ^Now, there is something to say as to 
the mode of cleaning plates, since a ^ood emulsion is often 
condenmed for frilling when the glass, plates are, in reality, at 
fault. It is our own practice to immerse the plates in nitric 
acid and water (1 to 10), then to wash and next to rub them 
once with a 10 per cent, solution of caustic potadi or soda and 
a little methylated spirit. After a wash under the tap the 
water should flow quite evenly from off them, when, after a 
rinse with distilled water, they may be set up to dry, which 
they will do very rapidly if allowed to stand on clean blotting 
paper. Polishing a plate is a mistake ; it only encourages the 
formation of blisters, as it prevents the adhesion of the nlm to 
the glass. Avoid French chalk, or anything but pure water, 
and then one of the causes of frilling and bustering will have 
been eradicated. The plates having been cleaned as above, they 
are brought into the dark room, which should, if possible, tie 
kept at a temperature between 60° and 65°, as this is the heat 
which is most convenient at which to coat the plates and to 
insure setting. 

Suhsi/rata. — If it be determined to use substrata to avoid 
frilling (for which it is a perfect cure), the following formula 
(Mr. f'orrest's) may be used : 

White of egg, 1 ounce. 

Water, 20 ounces. 

Methylated spirit, - . . - i ounce. 

Carbolic acid, 20 drops. 

The carbolic acid is added with stirring to the spirit, and then 
the mixture poured into the albumen and water, which has 
been previously mixed. 

Dr. Vogel gives another substratum which is also efficacious 
and easily applied. 

I. 

Gelatine, 50 grains. 

Acetic acid, i ounce. 
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are placed in a bottle and warmed till solution takes place. 
This keeps a month. 

II. 

Chrome alum, 10 grains.- 

* Water, i ounce. 

is next prepared. 

Take of No. I. 2i parts. 

No. II. 1 part. 

Methylated spirit, - - - 70 parts. 

and filter ; coat the plates after cleaning and drying as with 
collodion and allow the substratum to dry. 

We have used a stronger solution and found it also to give 
the required result : 

Gelatine, 50 grains. 

Acetic acid, i ounce. 

Alcohol, .----. i " 

Chrome alum solution, - - - 1 dram. 

This is applied like collodion and gives a beautifully bright, 
transparent film. It can be "dned off " against the lire, or 
over a Bunsen burner. 

One ounce of water glass to 8 ounces of albumen and 8 
ounces of water is also to be recommended. Plates are washed 
and while wet coated with the above solution, which is poured 
off and allowed to dry. After drying the plates are agam well 
washed and dried. The substratum given at page 60 also 
answers perfectly. 

Levdmg Shelf, — The next point to look to is the shelf on 




Fig. 18. 

which to lay the plates after coating. In our own practice we 
have a piece of thick plate glass about 3 feet long by 1 foot 
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broad and f inch thick.* We- level by means of three ma- 
hogany wedges and an ordinary spirit level. 

The level L is placed lirst across the plate and the two 
wedges X and Y are altered till the bubble B of the level is 
central ; the level is then turned lengthways alone the plate 
and the bubble caused to occupy its proper position oy shifting 
Z, not touching X or Y. This should cause the plate, if true, 
to be accurately level ; but it is as well to repeat tne operation. 
A couple of supplementary wedges are sometimes useful if the 
glass " spring " at all. 

Coating the Plate, — The shelf being level, a plate is taken 
on a pneumatic holder or held upon the tips of the fingers. 
We will suppose that the plate to be coated is of the 6^ by 
8isize. About 2 ounces of emulsion are poured into a warmed 
measure, taking care that no bubbles are formed (which can be 
secured by pouring out the emulsion against the side of the 
measure) and a pool of gelatine is made at the top of the jplate. 
It is then by careful pouring made to fill up the centre ot the 

Elate and now to tne right hand top comer, next to the left 
and top comer, then to the left hand bottom comer and finally 
to the right hand bottom corner, where it can be partially 
poured back into the measure. The amount used should be 
noted ;' about 3 drams should be sufficient to well cover the plate. 
The plate is then detached from the pneumatic holder (if usedV 
held by the two corners of the diagonal and auietly rocked till 
an even coating is seen to be secured. It is then cautiouslv 
slipped on the level shelf and left to set. Another plate is 
taken and similarly treated, and when the shelf is full the 
emulsion on the first plate will have set, and it must be re- 
moved to the drying box or cupboard. 

There are other modes of coating the plate to which we may 
refer. After a central pool has formed on the plate, as above, * 
the emulsion may be guided by a glass rod along each edge, 
and thus the chance of spilling is lessened. For our own part 
we think this is not a good plan ; first, because the glass rod is 
liable to collect dust, as it must be wiped between coating each 
plate ; and secondly, if the central pool of emulsion be not 
spread out rapidly, coating marks are apt to be seen on the 
finished negative. 

Another plan which is advocated is to brush the plate over 
with a very thin film of emulsion by means of a wide badger 
hair brush (kept in a small quantity of warm liquid emulsion), 
and then to pour over the plate the full quantity. This is not a 

*A ground slate slab answers equally well. 
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bad plan if the brush be kept clean. If resort mnst be had to any 
methods, our preference would be to use a mler rather larger 
than the plate, one edge of which is covered with swansdown 
calico or chamois leather. This should be dipped into a long, 
narrow trough of emulsion and swept along the surface of the 
plate, and then the emulsion poured on immediately afterward. 
No doubt with plates to which a substratum is given some such 
artifice is almost necessary. 

Level Gupboa/rd Shelves. — Instead of a leveling shelf as 
given above, it is perfectly feasible to alter the cupboard shown 
at page 17, and the alteration does away with the drying mark- 
ings sometimes found, and due to the iron wires. The wires 
are removed and glass or slate strips substituted for them. 
For plates 8^ by 6^, slips 3 inches wide are sufl5cient, and they 
should be a quarter inch thick to prevent bending. One end of 
the slip is supported in a stirrup shown in tig. 14, in the top of 
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Fig, 14. Fig. 15. 

which is a slot, through which a screw is passed into the cup- 
board ; opposite to this is another stirrup (fig. 1S\ into which 
are inserted two thumbscrews as shown. This is placed exactly 
opposite the first stirrup in the cupboard. The strip is placed 
between these two stirrups and is first leveled crossways by 
means of the thumbscrews. When level in this direction, the 
length of the strip is leveled by raising or lowering the first 
stirrup, and when in position the screw in the slot is screwed 
home. When once leveled, the strip will always fall level into 
position. In our own cupboard we nave seven of such strips 
acroiss the cupboard and they answer admirably. The coated 
plates ^re at once placed on these shelves and allowed to set in 
the position in which they are to be dried. 

It has been stated (though we have never found it so) that 
markings may be met with owing to the emulsion setting more 
rapidly in those parts of the plate which are in contact with 
the strips. If such should be feared, we recommend that tri- 
angular pieces of card of 3J inches size should be cut and 
drawing pins passed through them at each corner, and that 
these, with points uppermost, should be laid on the strips 
where the plates have to be placed. The setting will then take 
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place without any chance of drying markings, since the plate 
will be supported by points. Drawing pins may be ^ot by the 
gross, all of the same neight. This plan is very suitable for 
warm, weather, when plates take long to set. The slielf in such 
weather often becomes filled before the plates are capable of 
removal to the drying cupboard. 

Some dry plate makers prefer to dry their plates in a nearly- 
vertical position in racks, and there is no douot that when dry- 
ing takes place in this manner there is less chance of dust set- 
tling on tne plates. At the same time it must be remembered 
that the plates must be thoroughly set before they can be 
placed in this position. Drying with coated face down can 
also be carried out with a little ingenuity, but we see no special 
advantage in it. 

Drying the Plates. — The temperature of the cupboard 
should be kept as even as possible, sudden changes being detri- 
mental — proaucing markings. Opening the drying cupboard 
door before the platee are dry, when once the gas has been 
turned on, is a mistake ; the plates should be left until it is 
judged they are quite dry. Very quick drying is a mistake, as 
the different layers of the film get an uneven strain which 
eventuates in Trilling. Six hours is about the minimum time 
which we can recommend, unless drying by alcohol is resorted 
to. The temperature should, if possible, not exceed 80° F., 
and the gas must be regulated :iccordingly. Drying by alcohol 
is effected by placing each plate, after thorough setting j in a 
dish of methylated spirit free from resinous matter for ten min- 
utes, when it will dry in a hour without difficulty. 
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CIIAPTEfl XXXVIII. 

DEVELOPMENT OF GELATINE PLATES WITH ALKALINE 
DEVELOPERS. 

In Chapter II. we have akeady shown the theory on which 
development proceeds, but here we mnst enter a little more 
fully into the matter. We have shown, when the alkaline de- 
veloper is used, that m a rule arestrainer, in the shape of solu- 
ble bromide, to prevent the primary reduction of the silver 
bromide unaltered by light, is requisite. We have italicized 
" as a rule," since in some cases this restrainer, which acts 
chemically, is reaUy unnecessary, as a restrainer which acts 
physically can take its place. This was the case in the old 
albumen-beer process, which was well known till emulsion 
superseded it ; the iodide in the plate separates the particles of 
bromide one from the other, and the albumen wraps these up, 
as it were, in a colloidal shield, through which tlie solution 
finds its way more slowly than it would if they were unshrouded. 
Gelatine is also a colloidal body, and we may expect to find 
the same good hold ; as a fact, with many plates it does, and 
more especally with those plates which are prepared with an 
emulsion containing a la^e proportion of gelatine,* as com- 
pared to the bromide. With some commercial plates, for in- 
stance, where the silver bromide is minimized, alkaline devel- 
opment may proceed with the greatest ease without any chemi- 
cal restrainer, the physical action of the gelatine being 
sufficient. It is for this reason that it is difficult to give any 
definite formula which can apply to all plates. In alkaline 
developers we may take it that there are three components : 
1, pyrogallic acid ; 2, ammonia ; 3, potassium bromide. 

Before proceeding further, we wiU consider the different 
functions of the pyrogallic acid, the ammonia, and the soluble 
bromide. 

The ammonia and the pyrogallic acid we will take first. As 

* If we take emulsions, for instance, prepared by Bennett's process, we 
find that the proportion of silver nitrate to gelatine is 11 to 20 ; in the for- 
mula we have given at page 107 it is 20 to 16 ; that is, in one case the silver 
nitrate is about half the weight of gelatine, and in the other five-fourths. It 
can thus be easily understood how in one case no potassium bromide is 
required, while in the other a little is requisite. 
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already pointed out (page 12) pyrogallol combines with the oxy- 
gen, and the bromiae from the suver combines with the am- 
monia. Suppose we have just sufficient of both to complete 
the reaction indicated, what will be the eflEect of increasing the 
one or the other? 

If the ammonia be increased we have an increased energy of 
the pyrogallic acid for oxygen, which is to be obtained from 
some source or another. It may obtain it from the air, or from 
the ammonia by developing the image; we may conclude, 
then, that the two sources from whence the oxygen is obtained 
will be used pretty equally. Hence, increase in ammonia 
means increased rapidity of development. It also gives an in- 
creased amount of reduced silver which may increase density, 
since the pyrogallic acid will be used up to the greatest extent 
possible. It will also be seen that the addition of successive 
doses of ammonia to the developer will give the same result. 

The addition of pyrogallic acid to the normal solutions means 
an increased power of reduction and a larger amount of oxy- 

fen to be absorbed, and consequently more silver to be re- 
uced, but it will be reduced more slowly than where the am- 
monia is in excess. Now, slow development in a properly per- 
meable plate means density, since the silver is reduced in a 
coarser form, giving the appearance of density with the min- 
imum amount of metallic silver. It must also not be forgotten 
that pyrogallic acid is^^ se an absorbent of bromine when it 
has no oxygen to absorb. 

In a 7i by 6 plate about 8 grains of silver bromide are re- 
duced to the metallic state, and in this case from about 3^ grains 
of ammonium bromide. A little calculation will show that the 
presence of 2 minims of strong ammonia are necessary to cause 
this conversion in the presence of pyrogallic acid ; and allow- 
ing for loss by vaporizing, at least 4 minims should be em- 
ployed. The amount of pyrogallic acid to effect the same may 
probably be placed at about 2 grains, and allowing for oxida- 
tion by contact with the air, 4 grains at least would be neces- 
sary for the full amount of ammonia. 

The bromide of potassium, or other soluble bromide, slows 
the development, probably through the formation of a double 
salt of bromide of silver and potassium, which being reduced 
with difficulty retards reduction, and hence a greater apparent 
density of deposit is given through the slower development. 

The question then arises. Should the pyrogallic acid, the 
bromide, or the ammonia be first applied to the film ? We be- 
lieve that the application of pyrogallic acid first has a slight 
tendency to slow the plate, but, on the other hand, it is safe to 
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do 80, and then subsequently to add the other solutions together, 
little by little, till proper density is obtained. There can be no 
doubt that flooding tne plate with the bromide solution first, is 
wrong in principle, since bromide has a tendency to destroy 
the photographic image. On the other hand, the first use of 
an ammoniacal solution has much to recommend it, as pointed 
out by Colonel Wortley. It takes a minute quantity of silver 
bromide into solution, which, on the addition of pyrogallic 
acid (and bromide if necessary), it is ready to deposit on the 
image, and at the same time the reduction of the photographic 
image of sub-bromide to the metallic state commences. The 
great fear of this method, however, is a slight veil. A safe 
plan, perhaps, is to flood the plate first with ammonia and bro- 
mide, and then to add the pyrogallic acid. But, on the whole, 
for a properly exposed plate we should recommend that all 
three should be mixed in full proportions, and applied at the 
same time to the film. Wetting tne plate before development 
is equivalent to diluting the developer, and, as a rule, is not to 
be recommended except in cases where there is a very homy 
film which requires softening, and then a slightly more concen- 
trated developer should be used. 

Development of a gelatine plate is in reality an art and a sci- 
ence combined. The art consists in getting a proper gradation, 
and the science in mixing your solutions to obtain it. There are 
only two kinds of exposed plates which deserve attention at 
all : one when it is exactly timed rightly, and the other when 
it is over-exposed. An under-exposed picture should be 
washed oflE as quickly as possible, or framed to illustrate - a 
"horrid example." 

Before accepting what has been laid down, the reader is 
strongly recommended to make a few experiments himself. 
First let him take formulas such as the following : 

P. — Pyrogallic acid, - - - - 50 grains. 
Water, 1 ounce. 

B. — Potassium bromide, - - - 60 grains. 
Water, 1 ounce. 

A. — Ammonia, .880, . - . 2 drams. 

Water, 2^ ounces. 

These nearly correspond to 10 per cent, solutions. 

Expose an 8^ by 6^ plate, and cut it by the diamond into six 
parts. Obtain a small dipping bath, such as is used for quar- 
ter plates, or a glass cell such as is used in physical laborato- 
ries. 
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The first experiment, perhaps, would be to take 20 minims 
of P, and add to it 1 ounce of water, place it in the dipping 
bath, and then immerse the end of one of the pieces of the 
plate in it for one or two minutes. Take it out and pour the 
pyrogallic acid solution into the cup in which has been dropped 
40 minims of B and 80 of A. Develop the plate in the dish, 
and note the result. 

Other experiments of the same type are, to use the bromide 
first, then the bromide and the ammonia, and then the ammo- 
nia alone. Further experiments should then be made by in- 
creasing or diminishing the proportions of the pyrogallic acid, 
etc., when no doubt the reader will be able to confirm what has 
been said of the matter, or to make his own deductions. 

We now come to the development which is most suitable for 
any class of plates. The method the writer adopts is as fol- 
lows: lie uses the solutions of the strength given above, and 
having exposed a plate to the sensitometer (see Appendix) be 
develops it by taking 

P, 20 minims, 

B,. 30 " 

A, 60 " 

Water, 2 ounces. 

These are mixed together, and poured over the plate lying in 
a dish, and when fully developed the last number visible before 
fixing read on the sensitometer. This gives a correct idea of 
sensitiveness of the emulsion used. The number 14 on War- 
nerke's standard would mean a slow plate, 24 a quick plate. 
The plate is then fixed, and the density of the first five or six 
numbers noted. Suppose — 

Ist. — They are intensely opaque. 

2d. — They are about right printing density for a white 
cloud. 

3d. — They are thin. 

To meet the first case the pyrogallic acid should be reduced 
to 10 minims, and another plate tried. This will usually 
suflSce to reduce the density. If not, a reduction of the bro- 
mide to 20 minims may take place, and this is sure to be 
effective, care being taken, however, that this last redjiiction 
does not induce fogging, in which case the ammonia must 
be diminished. ^ 

To meet the next case, the strength of the pyrogallic 
acid solution is evidently correct ; a reduction in the bro- 
mide may, perhaps, be made. A plate should be tried by 
flooding it lirst with the bromide and ammonia solutions, and 
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then adding the pyrogallic acid. The plates should then be 
thorouglily tested by a few further trials in varying the amount 
of ammonia and bromide. 

To meet the last case the pyrogallic acid should be increased 
to forty minims, and the bromide may also be increased to 
sixty minims ; if this fails to give density it is very doubtful 
if any developer will give the required intensity, and intensi- 
fication will have to be resorted to when using this batch of 
plates. Be it remembered, however, that a thinly coated plate 
is bound to give a thin image ; it is supposed that the plates 
which are being tried have been properly coated. 

Having fixed the normal developer for any particular batch 
of plates, we have next to consider how to develop a negative, 
the exposure of the negative being unknown. The above given 
formula constitutes a normal developer for the emulsion de- 
scribed in Chapter XXVII. We shall therefore use these so- 
lutions. The writer would commence by taking — 

A, ------- 10 minims. 

B, .-..-.- 5 " 
Water, 2 ounces. 

and would allow the plate to soak in this solution for a minute. 
It will be noticed that the solution is weak. Into the cup 
there should be dropped the normal strength of pyrogallic acid 
suitable for the plate under development, whicn we will sup 
pose to be 20 mmims. When A and B are returned to the cup, 
the whole solution is poured over the plate, and the develop- 
ment intently watched. If the image begins to appear imme- 
diately, the developer is flowed off and the plate rinsed, and 
into the cup are dropped 30 minims more of B and 20 of A ; 
the image will now appear more gradually, and increase in 
density ; 30 minims more of A and B may then be added, and 
it will be found that the negative will attain suflScient inten- 
sity. There should be no fogging of the plate if sufficient 
bromide be used. This is a case of over-exposure. If the 
image begins to appear in about ten to fifteen seconds, it may 
be presumed that the exposure has been correct, and then the 
full doses of the ammonia and bromide A and B may be at 
once added to the cup, the developer poured back, and used 
till suflScient intensity is obtained. 

Should the image hot appear for twenty seconds, the devel- 
oper should be poured away, the plate rinsed, and be flooded 
with 60 minims A in 1 ounce of water (supposing this to be 
the strength of ammonia it will bear in the normal developer) ; 
and after a couple of minutes 20 minims of B and 20 of P 
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should be dropped in the cup and development proceeded 
with ; if the image appears in two or three seconds, and be- 
gins to ffet detail in ten, the action may be allowed to con- 
tinue ; it not, 30 more of A and 20 of P should be added. If 
this fails to bring out detail, the plate is hopelessly under-ex- 
posed, and no amount of forcing will make it yield a good 
negative. 

Such are the outlines of development by the alkaline method. 
It will be seen that there is more than " rule of thumb " work 
in it. It requires an intelligent application of the known ef- 
fects of the different ingredients composing the developer to 
make the best of a negative. There are innumerable changes 
to be rung on the three compounds, which make it all the more 
difficult to carry out properly. 

A general favorite witn most photographers is the glycerine 
developer of Mr. Edwards as described by him, and made as 
follows : 

Make two stock solutions, and label them No. 1 and No. 2 

No. 1. 

*Pyrogallic acid, 1 ounce. 

Glycerine, 1 " 

Methylated alcohol, - - - - 6 ounces. 

Mix the glycerine and spirit, and add to the pyrogallic acid. 

No. 2. 

Bromide of potassium (or ammonium), - 60 grains. 

Liquor ammonia, .880, . - - 1 ounce. 

Glycerine, 1 " 

Water, - 6 ounces. 

The above stock solutions will keep any length of time. 

To make the developer, add 1 part of No. 1 to 15 parts of 
water, and label this bottle D (developer). In another bottle 
mix 1 ounce of No. 2 with 15 ounces of water, and label it A 
(accelerator). 

It will be found convenient, to avoid mistakes, to have these 
two bottles of different shapes. Either of the above solutions 
will keep two or three days. When required for use, pour into 
a clean glass measure equal parts of D and A, adding the A 
last just before using. Place the dry, exposed plate face up 

* The writer believes that for landscape work it is better to reduce the 
pyrogallic acid to I oz., as too much density is liable to be given to the 
highest light with the 1 oz. 
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in a shallow dish or tray, and pour the mixture steadily over 
the plate, avoiding air bubbles. Should any adhere to the sur- 
face of the plate, at once remove them with the finger, or a 
camel's hair brush kept for the purpose. Rock the dish gen- 
tly, taking care to keep the plate well covered with the solu- 
tion. In a few seconds the image will appear, and, if the ex- 
posure has been well timed, all the detail will he out and the 
development complete in about one minute, when the negative 
should be well washed under the tap, and placed at once in 
the fixing bath. 

Do not hurry the development, but allow the plate to re- 
main in the solution after all the details are visible until the 
required density is obtained. With this developer, used in 
the above proportions, there is no danger of fog, except from 
the action of light. 

If, on the application of the mixed developer, the image 
flashes out and the details in the shadows appear too quickly, 
it will indicate that the plate has been over-exposed ; therefore 
at once throw off the mixed developer, and, without stopping 
to wash the plate, flood it with D alone, when the development 
will be checked, and will proceed more slowly, while the 
image gains in density ; if too slowly, or the negative appears 
to be getting too intense, add a very little of A. There will, 
however, usually be sufScient of the latter left on the plate to 
complete the 46velopment, with the simple addition of a suf- 
ficient quantity of solution D. A very little experience will 
enable the operator to produce a good printing negative from 
a plate which, if developed with the full proportion of A, 
would have been utterly useless from over-exposure. In very 
warm, bright weather, it will, perhaps, be found an advantage 
to use rather more D than A in the mixed developer, giving 
just suflScient exposure to avoid hardness in the negative. Un- 
der-exposure can be corrected to a great extent by increasing 
the proportions of A in the mixed developer, but the addition 
should be made at once before the development has proceeded 
too far, or the effect will be to increase the density and cause 
too much contrast in the negative. 

These concentrated stock solutions will be found very con- 
venient to use, and a great saving of time in weighing and 
measuring small quantities. 

The great enemies of this developer are the air bells which 
form on the plate, and they are to be feared in all developers 
which contain glycerine or sugar. 

To develop plates made with a large proportion of gelatine, 
we give Mr. Bennett's directions for development with his long 
emulsifying process. 
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He soaks the plate for a minute in water in the developing 
dish, and then i>oiirs the following quickly along that side of 
the tray which is not occupied by the plate. By rocking the 
dish suddenly it sweeps over the plate (it is developed in five 
to twenty seconds) : 

Pyrogallic acid, 1 grain. 

Bromide, none* 

Ammonia, .880, - - - - 1 to 10 drops.f 
Water, 1 ounce. 

He says : " Do not flood with pyrogallic acid first, or you will 
render the plate slower ; nor add more pyrogallic, or you will 
again slow the plate, and, moreover, have it too dense. If the 
exposure has been sufficiently short, you should have a dense 
negative, with bare glass for shadows, almost as soon as the de- 
veloper has covered it. If much ammonia be used, and the 
plate be not developed in half a minute, fresh developer should 
be made, and the plate be washed." 

Mr. Henderson recommends the use of ferrocyanide of po- 
tassium with the ammonia, and we give a formula. Some find 
that it has a tendency to produce fog, while others have not 
found this difficulty : 

A nearly sat. sol. of potassium ferrocya- 
nide, J.0 ounces. 

Ammonia, 10 drops. 

Pyrogallic acid, - - - - 15 grains. 

He states that if this developer be kept from light and air, it 
retains its developing properties a long time. Ii it refuses to 
develop, a few drops of ammonia will set its developing power 
in action. If free ammonia be present, and it still refuses to 
develop, then a little pyrogallic acid must be added. 
Nelson's developej^is made as follows: 

No. 1. 

Pyrogallic acid, 1 ounce. 

Methylated spirit, - - - . 7 ounces. 

White sugar, 1 ounce. 

Distilled water, 3 ounces. 

* For reasons for this omission, see beginning of this chapter. 

t The quantity of ammonia depends upon the shortness of exposure and 
the sensitiveness of the plate. About 4 drops may be considered as the av- 
erage amount required. 
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No. 2. 

Ammonia, .880, 4 ounces. 

Ammonium bromide, - . - - 1 ounce. 

White sugar, ^ ounce. 

Water, 2 ounces. 

Use 40 minims of No. 1, and from 30 to 40 minims of No. 2, 
mixed in 2 ounces of water. 

Messrs. Wratten and Wainwright, with their ordinary or 
slower plates, recommend the following : 

I. — ^Pyrogallic acid, ... - 2 grains. 
Water, 1 ounce. 

used freshly mixed. 

II. — Potassium bromide, - - - 15 grains. 
Water, 1 ounce. 

III. — Ammonia, .880, . - . . l dram. 
Water, 1 ounce. 

The plate is softened for one minute in water, 1 ounce of 
No. I is applied for one minute, and then 3 minims of II. and 
III. are dropped into the developing cup, and the pyrogallic 
solution poured back. This is again poured on, and the image 
develops. When development flags, 3 minims more of Nos. 
II. and III. are again added till suflScient density is obtained. 

For these rapid plates (and, indeed, for most rapid plates to 
be found in the market) and also for plates prepared as in 
Chapter XXVII., use the following : 

I. — Ammonia, .880, - - - - 1 ounce. 
Potassium bromide, - - - 60 grains. 

Water, 3 ounces. 

II. — Pyrogallic acid, - - - - 3 grains. 

"V^ater, 2 ounces. 

The plate is soaked in water for a minute, when the water 
is poured off and No. II. substituted. From 15 to 20 drops of 
No. I. are poured into the cup, No. II. returned into it, and ap- 
plied again. The plate develops rapidly. For our own part 
we like to add No. I. at two intervals of time, as the develop- 
ment is more under control. 

All the above formulas are given in the simplest possible 
form, no additions being made. Many photographers, how- 
ever, add nitric acid or citric acid to the pyrogallic acid to 



Digitized by 



Google 



154 ALKALINE DBVBLOPMENT. 

keep it from discoloring. When using them, however, it 
must be remembered that a certain amount of ammonia is 
thereby neutralized. If nitric acid be used, 4 minims will be 
sufficient to keep 60 grains of pyrogallic acid free from color, 
-ylf citric acid, about 10 grains should be used. Mr. Berkeley 
^\ for the same purpose uses about 8 erains of neutral sodiunn 
\ /' sulphite to each ounce of water employed. Of all additions, 
we may say we prefer this last, since it has no neutralizing ef- 
fect on the ammonia. 

For removing the yellow color so often seen in alkaline de- 
veloped gelatine negatives, also for the use of the alum bath 
to avoid frilling, see the chapter on " Defects in Gelatine Neg- 
atives." 

The fixing bath used will be found at page 161. 
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CHAPTER XXXIX. 

DEVELOPMENT OF GELATINE PLATES WITH FERROUS 
OXALATE. 

Development with ferrous oxalate developer is unquestion- 
ably the favorite method with the writer, though hispartiality 
for it is not shared by a great many photographers. For purity 
of image and ffeneral excellence of quality he believes that no 
developer can be compared with it. There can be no doubt 
that it is more expensive than the alkaline pyrogallic devel- 
oper ; but not very much so, since several plates may be devel- 
oped with the same quantity of developer. It must not, how- 
ever, be forgotten that after each plate is developed, a 
considerable amount of soluble bromide finds its way into the 
solution, owing to the combination of the bromine liberated 
from the reduced bromide combining with the potassium oxa- 
late (see page 14). After many plates have been developed, 
the solution, however, is not beyond use, since a few drops of a 
weak solution of sodium hyposulphite are most effectual in 
giving it fresh developing power. We will now suppose that 
we have a plate to develop by ferrous oxalate, and trace the 
manipulation from the beginning. 

The plate is taken out of the slide in the dark room (the 
light dependent, of course, on the fact as to whether the emul- 
sion has been prepared with or without iodide), and placed in 
a flat dish a little larger in bottom area than itself. If the 
plate has a glossy surface, and has been prepared with hard 
gelatine, we recommend that it be soaked for five minutes in 
ordinary water, in order to cause the gelatine to expand verti- 
cally, and so to soften the film, after which time the water is 
poured oft*. If the surface be matt, we recommend that the 
plate be not wetted. Two developing solutions are prepared. 
A saturated solution of ferrous oxalate in potassium oxalate is 
prepared as in the Appendix, and sufficient of it necessary to 
aevelop all the plates desired to do at one time is diluted with 
an equal bulk of water,* and when the slight precipitation of 

* Perhaps the best plan is, when the concentrated solution, prepared as 
shown in the Appendix, is made, to dilute it with an equal bulk of water 
before filtering. Some ferrous oxalate will be thrown down and of course 
can be utilized afterwards. 
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the yellow ferrous oxalate has taken place, suflScient of the di- 
lute solution to well cover the plate is poured over its surface, 
and watched for half a minute. If the image appears to be 
developing fairly well, and detail coming out, this developer 
is continued till all detail appears, when it is poured back into 
a developing cup, and density obtained with fresh undiluted 
solution of ferrous oxalate, to which 20 drops to each ounce of 
a 20-grain solution of potassium bromide are added. This 
gives density. The development should be continued till the 
image appears weU on the surface of the gelatine next the 

flass plate, supposing the film to be of medium thickness, 
lany people recommend the dish not to be rocked to and fro ; 
but we think it better to give a gentle motion to the liquid, as 
we have found that sometimes fog is induced by not doing so. 
The plate is next rinsed under the tap, and placed in the alum 
bath, made as follows: Potash alum, a saturated solution in 
water. It must not be supposed that this bath merely pre- 
vents frilling. It does more ; it decomposes any calcium oxa- 
late which may be formed by the water (containing lime) with 
which the developer is washed off. After a couple of min- 
utes' immersion in this bath, it is placed in the fixing bath, and 
when all the silver bromide and iodide have been dissolved, it 
is washed under the tap, and the operation given at page 162 
repeated. 

Instead of the image coming out properly with the devel- 
oper, as indicated above, we will suppose that after half a min- 
ute the high lights only slightly appear. In this case, to each 
ounce of concentrated developer 20 drops of a solution of so- 
dium hyposulphite made as follows are dropped into the cup, 
and the dilute developer poured on to the hyposulphite : 

Sodium hyposulphite, - - - - 2 grains. 
Water, - - - - - - - 1 ounce. 

Tlie mixture is once more poured on to the plate, and if not 
much under-exposed for the normal developer, the details 
should appear rapidly, and with good gradation. When all de- 
tail is out the plate is washed, and the strong ferrous oxalate 
solution with the bromide is applied as before, to secure density. 

Supposing the plate to be over-exposed, when the first de- 
veloping solution is applied the details will begin to appear 
too rapidly. It should be immediately poured off, and the 
plate nooded with a solution of potassium bromide (5 grains 
to the ounce of water), which should be allowed to soak into 
the film for a couple of minutes. It is then drained off. To 
each ounce of the weak solution 20 drops of the same solution 
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may be added, and the developer applied again. This should 
allow the image to come up properly without flatness, but it 
maybe desirable to finish with the strong solution as before. 

It must be recollected in using this developer that the addi- 
tion of potassium bromide means, in reality, the conversion 
of the bromide into bromide of iron, which is a stronger re- 
tarder than potassium bromide. Hence the addition of the 
latter should be made with caution. 

Some photographers like to use old ferrous oxalate solutions, 
to which sodium hyposulphite is added at the commencement. 
This no doubt gives brilliant pictures, but it is apt to cause 
exposure to be prolonged. 

On the whole, we recommend tolerably fresh ferrous oxalate 
if the greatest benefit is to be obtained from the developer. 
The developers made by mixed solutions of ferrous sulphate 
and potassium oxalate (see Appendix) are not so strong as those 
we nave supposed we are using ; an allowance in exposure 
slfould be made for their weakness if they are used. Either 
developer, however, can be used with the sodium hyposulphite, 
and the difference between their dgtail giving powers is then 
very small. 

There are some plates which are unsuited for ferrous oxalate 
development. They are generally those which are prepared 
with soft gelatine in hot weather. The film shows reticulation 
and the ima^ shows granular. In that case resort should be 
had to alkaline development, by which this evil will be 
lessened. A plate worth using, however, should always stand 
the ferrous oxalate development. 
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CHAPTER XL. 

INTENSIFYING, FIXING AND VARNISHING NEGATIVES. 

Silver Intensification. — This part of the gelatino-bromide 
process is one which has to be touched upon with the 
very greatest care, since all methods of giving intensity have as 
yet to stand the test of time. Now, as a rule, a gelatine nega- 
tive has to be intensified after fixing,* since the opacity of the 
film is usually so great that the operator is unaware what den- 
sity his ne^tive has taken under development. The great de- 
sideratum IS a good silver intensifier, but this is frau^t with 
so many dangers that great precautions must be taken to insure 
success. It may be laid down as an axiom, that to be successful 
the whole of the hyposulphite of soda and silver must be elim- 
inated from the film, and where the film is of any thickness 
this is by no means rapidly effected by simple wasning. The 
writer finds after the green tint of the unacted upon salt has 
disappeared in fixing, the plate should be placed in fresh hypo- 
sulphite and kept there for a short time. This being done, the 
plate had better be kept in water for an hour or more, the 
water being changed at intervals. After this the gelatine film 
may be mjSe more secure by applying to it a solution of per- 
oxide of hydrogen in water. A dram of what is called a 
20-volume solution to 5 ounces of water is sufficient. When it 
has soaked in this for half an hour it is again washed, and in- 
tensification can commence. Another plan is after thorough 
washing to immerse the plate in fresh alum solution for half 
an hour, again washing thoroughly and allowingto dry, and then 
the intensifying may be proceeded with. Those who may 
have endeavored to intensify with pyrogallic acid and silver 
(see Appendix) a negative treated in the ordinary way, will 
nnd that red stains occur almost invariably where the film is 
thickest — ^that is, where the hyposulphites have not been thor- 
oughly eliminated, and to eliminate them this extra precaution 
above indicated is necessary. The following is recommended : 

Ferrous sulphate, . . . . 5 grains. 

Citric acid, 10 " 

Water, 1 ounce. 

*As to intensification with silver before fixing, see Appendix. 
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To this, one or two drops of a 20 -grain solution of silver 
nitrate are added and the plate intensified as if it were a wet 

Slate. Now, it by no means follows that a film thus intensi- 
ed would be free from a liability to change in the presence of 
light, since the silver might partially combine with the gela- 
tine. After density has been attained the plate is washed and put 
in a dish containing common salt and once more passed into the 
fixing bath for a few seconds, again washed and then dried. 

Mr. Dudley Eadclifie has sli^tly modified the above, and 
he, too, recognizes the importance of eliminating the hyposul- 
phites. To eliminate them he places the iilm, face downward, 
m water in a pie dish, by which the heavier solution sinks to 
the bottom. He intensifies with the following : 

Sulphate of iron and ammonia, - 1 ounce. 

Lump sugar, 1 " 

Glacial acetic acid, - . . - 2 ounces. 

Albumen of 1 egg. 

Distilled water, 20 ounces. 

The albumen is added after the other ingredients are 
dissolved. 

Success in intensifying by either of these methods the 
writer has found to be more certain when the ferrous ox- 
alate developer has been used in lieu of the ordinary alkaline 
developer. 

We have heard of failures with these methods, and when 
traced to their source have almost invariably f oimd that they 
arise from intensifying negatives which have been exposed to 
the air. It is no uncommon thing to see on such an iridescent 
film, to which, if silver be applied, staining is certain. In this 
case a very dilute solution (5 grains to the ounce of water) of 
potassium cyanide should be applied, and after well washing 
the intensification may begin ; cyanide will generally remove 
any red stain which may occur if the above hyposulphite de- 
stroying solutions have been applied first. 

Mercury Intensifien. — The next intensifiers are the mer- 
cury intensifiers, which may be classed as most uncertain in 
their action and in the permanency of their results. The neg- 
ative can be intensified either immediately after the washing 
which follows the fixing or it can be emploved upon a negative 
which has been dried. In the latter case the negative must be 
steeped for a minute or two in water. Mr. England recom- 
mends the following as giving him what he desires : 

Mercuric chloride (bichloride of mercury), 20 grains. 
Ammonium chloride, - - - - ' 20 " 
Water, 1 ounce. 
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After the negative has been thoronghly washed, the above 
solution is poured over it till the surface assumes a gray tint. 
After a thorough wash (see page 162) a weak solution of am- 
monia (10 drops to 1 ounce of water) is applied till a dark tone 
is assumed by a reflected light and brown by transmitted 
light. With collodion the intensity thus given is unstable and 
the film has a tendency to bleach. 

To Mr. B. J. Edwards, we believe, is due the credit of add- 
ing sodium hvposulphite to the mercury intensifier. This for- 
mula is as follows : 

No. !• 

Mercuric chloride (bichloride of mercury), 60 grains. 
Water, 6 ounces. 

No. II. 

Potassium iodide, ... - 90 grains. 
Water, 2 ounces. 

No. III. 

Sodium hyposulphite, . - - 120 grains. 
Water, 2 ounces. 

The iodide solution is poured into the mercury solution and 
then the solution of hyposulphite, which dissolves the iodide of 
mercury which has been formed. 

The negative is fixed and washed and the plate immersed in 
the above solution. Mr. Edwards says of it : ^' The intensi- 
fier a6ts very quickly, a few seconds being suflScient to give 
printing density to the thinnest negative. If required to work 
slower, add more hyposulphite, which will also alter and im- 
prove the color of the negative. The shadows remain quite 
clear, there is no loss of detail, and the color of the negative 
is all that can be desired. The negative must finally be well 
washed." 

Uranium Intensifier. — Dr. Eder, in his "Modern Dry 
Plates," has recommended an uranium intensifier, which is 
made as follows : 

Uranium nitrate, - - - - 15 grains. 
Potassium ferricyanide, - - - - 15 " 
Water, 4 ounces. 

Before using this the plate must be thoroughly washed (see 
page 162), as traces of hyposulphite cause a reduction of the 
uranic salt and a consequent slight chocolate colored veil over 



Digitized by 



Google 



INTENSIFYING, FIXING, AND VARNISHING. 161 

the shadows. The plate is immersed in the solution, the de- 
tails in the shadows are first attacked, and then the half tones 
and finally the high lights. This intensification is permanent 
and can be used with much advantage. Next to silver inten- 
sification we prefer this one, on account of its simplicity and 
permanency. Dr. Eder says that if a negative will not acquire 
sufficient intensity with uranium it may be laid aside as useless, 
and with this we agree. 

Varnished negatives may be intensified by removing the 
varnish first in warm methylated spirit, and after rinsing under 
the tap a tuft of cotton wool should be applied to the surface. 
We tnink that there is but little more to be said regarding in- 
tensifying a negative. If it be weak and full of detail, we 
much prefer to make a thin transparency by contact, and from 
this another negative also by contact. By this means proper 
intensity can be given to the reproduced negative, which is 
almost impossible to give to the original, so that all the 
rapidity of the gelatine plate is secured, together with the ad- 
vantage of the collodion film for intensifying. We can strong- 
ly recommend this plan to our readers, as it has been most 
successful in our hands. 

Another plan of getting intensity, which is said to be suc- 
cessful, was one recommended by Mr. Kennett, which is as 
follows : 

To 3 ounces of water add 1 ounce of sodium hyposulphite, 
to another 3 ounces add 1 ounce of ferrous sulphate (proto- 
sulphate of iron), mix, and allow them to stand a short time. 
When the plate has been well washed after development it is 

E laced in the mixture, and the image will be fixed and intensi- 
ed to an intense black. A great advantage of this fixing 
solution is that the ferrous sulphate acts on the gelatine as a 
hardening solution, being even more astringent than alum. 

Fixing the Negatives, — The formula for the hyposulphite 
fixing solution has been given at page 79, and need not be 
repeated. The strength there noted is perhaps rather great 
for many commercial plates, and it might be made up to about 
1 ounce of hyposulphite to half a pint of water. This reduces 
the chance of frilling. The use of cyanide is inadmissible, as 
it attacks the image (see page 163). 

Before fixing the negative, it may be advisable to avoid all 
danger of frilling and immerse it in an alum bath, which con- 
sists of a saturated solution of crystallized potash alum. The 
negative should be rinsed both before and after immersion. 
Five minutes in such a bath should be sufficient. The plate 
is next rinsed and placed in the fixing bath, and here it is that 
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the use of iodide in the emulsion is disadvantageous. The 
hyposulphite attacks iodide much less rapidly than it does bro- 
miae ; hence a plate prepared with iodioe takes longer to fix. 

After fixing the negative it has to be thoroughly washed 
(unless it has to be mtensified by Edwards' intensifier, see 
page 160). There are various contrivances for effecting this. 
A trough with vertical grooves to fit the plate is sometimes 
employed, which is a good plan where many negatives have 
to be washed, since the heavier saline solution sinks to the bot- 
tom of the water with which the trough is filled. Where only 
a few negatives are to be washed, flat dishes answer, about four 
changes of water being given, each change being made at the 
end of every half hour. To insure thorough elimination of 
the hyposulphite, the plate may be subsequently immersed in 
the alum bath, and again washed. Thorough washing of 
any film depends on its thickness, and we may say that, as 
a rule, we consider six hours not too long washing for a thick 
film. When the plate is considered wasned, if it is not to be 
intensified, it may be placed in a rack, and allowed to dry 
spontaneously. If rapid drying be required, it may be flooded 
three times with methylated spirit, when it will dry very 
readily, and can even*be accelerated by a gentle heat. 

Varnishing the Neaative, — In order to prevent staining of 
the film by contact with silver paper during printing, a coat- 
ing of varnish should be applied to the negative ; but in order 
to avoid any chance of marking of the iflm, and before any 
varnish is applied, it is preferable that it should receive a coat- 
ing of plain collodion. If it has recived one to avoid frilling, 
it will be unnecessary to give it another. When the collodion 
is used, the writer's experience tells him that almost any var- 
nish will answer. Enamel collodion is, perhaps, the best to 
employ; or it may be made by dissolving 6 grains of tough 
pyroxyline in half an ounce of ether and half an ounce of alcohol, 
.820. The collodion is poured in a pool at the upper end of 
the plate, and flowed first to the right hand top comer, next 
to the left hand top corner, third to the left hand bottom cor- 
ner, and, finally, as much as possible is drained off in the bot- 
tle at the bottom right hand comer, giving the plate a gentle 
rocking motion in order to cause all lines to coalesce. The 
plate is then set up and allowed to dry. For a varnish Mr. 
England uses seed lac in methylated spirit (a saturated solu- 
tion), and then thinned down till it is of proper consistency. 
The Autotype Company prepare a special varnish for gela- 
tine plates, as does Sir. Hubbard one to use as a retouching 
medium. To apply the vamish, the plate should be gently 
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warmed over a spirit lamp, or before the fire to such a heat 
that the back of the hand can only just bear the touch of the 
plate. The varnish is applied like the collodion. After drain- 
ing off all excess, and rocking the plate, it is warmed till all 
spirit has evaporated and till the film is glossy. A lack of 
warmth will cause the film to dry "dead." Where many 
prints are not to be taken, it is believed that the film of collo- 
dion alone is a sufficient protection against the silver nitrate of 
the paper combining with the gelatine, and so causing a discol- 
oration. If a negative does get discolored through this, a very 
dilute solution of potassium cyanide will usually clear away 
any marking that may have been tnade. But great care must 
be taken in using this solvent of the silver compound, as it at- 
tacks metallic silver when in such a state of fine division as 
that in which it is to be found in the gelatine plate. 
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CHAPTER XLL 

GELATINOCHLORIDE EMULSION. 

Db Edeb and Captain Pizzi^helli have recently worked out 
a most satisfactory gelatino-chloride emulsion, and, more im- 
portant still, a satisfactory method of developing it when it 
IS made. We have already alluded to it in Chapter XX. The 
formula they give is as, follows : 

Sodium chloride, - - - - 7i grains. 
Gelatine, hard and soft (mixed), - - 25 " 
Water, 3i drams. 

This is emulsified by adding to it 15 grains of silver dissolved 
in 2 drams of water. The silver may be precipitated and re- 
dissolved by ammonia, as given in Chapter XXXI., or it 
may be boiled and treated with ammonia, as given in the same 
chapter. 

For our own part we prefer to use the boiling method, and 
to use the equivalent of sodium chloride for the ammonium 
bromide, omitting the iodide, as given in the standard formula 
in Chapter XXVlI. 

The formula thus stands : 

2. Sodium chloride, - - - - 80 grains. 

3. Nelson's No. 1 gelatine, - - 30 " 

4. Silver nitrate, - - . . 200 " 

5. Nelson's No. 1 gelatine - - - 80 *' 

6. Coignet's gold medal gelatine, or Swiss 

gelatine, 80 ^' 

To emulsify, we prefer the " reversed mode of mixing," 
using the quantities of water, etc., described on pages 141 and 
142. The emulsion is boiled for half an hour, which changes 
the original canary color to blue-gray, a similar change to that 
effected in a bromide solution. 

Development is effected by the ferrous citro-oxalate devel- 
oper, and also by hydrokinone (see Appendix). 

Dr. Eder's developer is given in Appendix, and can be used 
with advantage, though it required a rather prolonged expos- 
ure. 
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Contrary to the opinion of Dr. Eder, who places the maxi- 
mam effect of the spectrum on silver chloride in the indigo 
about the line G, we have made it invariably at H, or near 
the visual limit of the violet end of the spectrum. It is for 
this reason that this emulsion is very much more rapid in the 
spring and summer and early autumn than in the winter and 
late autumn. We believe that on a bright summer's day (when 
the ultra violet rays are abundant) it is as rapid as a good 
many bromide emulsions. If an emulsion containing silver 
iodide be made by omitting 10 grains of sodium chloride, and 
substituting for it 3^ grains of potassium iodide, an emulsion 
is made which can be developed with ferrous oxalate without 
any restrainer whatever, though, except for shortening the 
time of development, it has no advantage over the ferrous 
citro-oxalate. 

The development is carried out in a dish as usual. 

Plates prepared with this emulsion should be carefully kept 
from the air, since they are apt to get tarnished, and then de- 
velop badly. If they are wrapped in paper as described in 
the Appendix, they may be kept an unlimited time. 

We give an interesting table formed by Dr. Eder of the sensi- 
tiveness of silver chlonde emulsion as compared with silver 
bromide in gelatine. 



Sensitive Substances. 




AgBr developed with ferrous oxalate or alkaline pyro- 
G:allic, ------.- 

AgBr, with acid pyrogallic acid, ferrous sulphate, and 

silver nitrate, - - 
Agl, with acid pyrogallic acid, ferrous sulphate, and 

silver nitrate, . - 
AgCl, with alkaline pyrogallic, ..... 

AgCl, with ferro-citrate and a trace of hyposulphite, 
AgCl. with ferro-citrate alone, - - - - - 

AgCl, with pyrogallic acid alone, . - - - 
AgCl, with hydrokinone and ammonium carbonate, - 
AgCl, with hematoxylin and ammonium carbonate, 
AgCl, without development, commencement of black- 
ening, 
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CHAPTER XLll. 

GELATINIZED PAPERS. 

There are in the market at the present tune two or three 
gelatinized papers containing silver bromide, and it is to be 
presumed tnat these papers are prepared with the gelatine 
emulsion. At first sight nothing would appear simpler than 
to coat paper with an emulsion, but we may at once say that it 
is not by any means so simple as it seems. We will endeavor 
to give a description, however, of a plan by which it can be 
accomplished in a satisfactoir manner. First, the emulsion 
may be gelatino-bromide, gelatino bromo iodide or gelatine- 
chloride, and may be prepared by an^ of the methods given in 
the previous chapters. It may be boiled or not boiled, accord- 
ing as great or little sensitiveness is required. For our own 
part we like a paper which is only moderatelv sensitive, since 
there is no great need to take extremely rapid pictures. One 
thing, however, we may remark, that with bromo-iodide and 
bromide emulsions the color resulting from a boiled emulsion 
has a tendency to be less green than one prepared without boil- 
ing. This remark also applies to gelatmo-chloride emulsion, 
but with not such force. 

The amount of water with which the finished emulsion is 
made will be found to be about correct ; but the operator 
must, by an experiment with an emulsion, judge whether the 
gelatine he uses should be increased or diminished. A hard 
gelatine, for instance, may allow dilution with water. A 
golden principle to remember is, however, that the thicker you 
require your nlm the less water there should be with the gelatine. 
If a film is wanted as thick as that for carbon printing, it can 
be obtained by using 100 grains of gelatine to each ounce of 
water, instead of about as much to 4 ounces of water. If a 
thick film, however, is required, we recommend that the opera- 
tions we are going to describe be repeated twice — or even three 
times. 

The paper to be coated may be medium Saxe paper, or 
paper oi tnat description, with not too high a glaze on it. It 
should be cut up mto the sized sheets required and carefully 
dusted from every particle of dust. The emulsion should be 
heated and placed in a shallow dish somewhat larger than the 



Digitized by 



Google 



GELATINIZED PAPEB8. 167 

sheet to be coated, and the fluid should be a quarter of an inch in 
depth. The dish must be kept warm bv placing it on a closed 
shallow tin box containing water heated ty a spirit lamp be- 
neath, or some other similar means. W hen heated to about 
130° F. (the temperature depending on the kind of gelatine 
employed), the paper is turned up for about a quarter of an 
inch at one end and the sheet coiled up in a roll, the coil being 
made towards the turned up end. The turned up end is 
placed on the emulsion and the coil graduUy allowed to unroll 
itself till the whole surface except the turned up end rests 
upon the emulsion. After resting a minute the end is seized 
by two hands, and a glass plate having been made to rest on 
the dish, the uncoated side of the paper is drawn on to the plate, 
where it remains till it is set,* when it is hung up by clips to 
dry in a cupboard or other place free from dftst. The paper 
thus prepared should present an even film, free from all 
"ridges" or "tear markings," and when developed should 
present a vigorous image by transmitted light. To develop a 
bromide or bromo-iodide emulsion we recommend a ferrous 
oxalate developer, using to every ounce employed about 10 
drops of a 20-grain solution of potassium bromide. This gives 
a blacker image than ferrous oxalate alone. The Photographic 
Artists' Co-operative Supply Association, who issue paper as 
above, recommend the following form of ferrous oxalate : 

Stock Solutions. 

1. — Chrome alum, - - - - 100 grains. 
Boiling water, - - - - 5 ounces. 

2. — Oxalic acid, . - - - 30 grains. 

Water, 5 ounces. 

A. — Potassium oxalate, - - - 4 ounces. 

Glycerine, i ounce. 

Chrome alum solution (No. 1), - i " 

Oxalic acid solution (No 2), - - i " 

Water, 15 ounces. 

B. — Ferrous sulphate, - - - - 4 ounces. 
Sulphuric acid, . - - - 10 minims. 

Water, 16 ounces. 

To develop, 8 parts of A are mixed with 1 part of B. 

* It is a good precaution to take to place a muslin covered frame over the 
glass holding the gelatinized paper, to protect it from dust. 
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An excellent developer may be made by mixing eqnal por- 
tions of the ordinary oxalate developer (see Appendix) and the 
above. F'or fixing : 

Sodium hyposulphite, - - - - 4 ounces. 
Water, 20 " 

They further recommend the following for bleaching, if 
necessary: 

A saturated solution of borax or sulphuric 

acid, 1 ounce. 

Water, 100 ounces. 

And to harden the film, common alum (a saturated solution) or 
chrome alum of *a strength 20 grains to each ounce of water. 
For a charming black tone we recommend that boiled 
chloride emulsion be used. It is very easily prepared, and 
presents great facility of development with the ferrous citro- 
oxalate developer given in the Appendix. The bromide and 
bromo-iodide papers may also be developed with the usual 
alkaline developer, using citric acid to kee]^ the solutions from 
discoloring. The addition of sodium sulphite, as recommended 
by Mr. Berkeley, will answer the same purpose. The fixing 
bath should be the same as above. "When the washing is com- 
plete, which will take two or three hours, the prints may be 
toned if required. A beautiful brown-black tone is given by 
a weak solution of ammonium sulphide, the color being perma- 
nent. All excess should, of course, be well washed out. A 
solution of sulphuretted hydrogen in water will answer the 
same purpose. Against the use of such solutions we are aware 
that many photographers will, metaphorically, hold up their 
hands, as they will remember the dread they have of bringing 
any sulphur compounds in contact with a prmt of albumenized 
paper. They should recollect, however, that the conditions 
are totally different. It is the organic compound of silver 
which gives rise to fading, and not the sulphuration of the 
metallic silver. Sulphide of silver is about as permanent a 
silver compound as can exist, and there can be no danger of its 
fading. Great care must be taken to eliminate all traces of 
iron salts by washing after development when using the above 
solutions, otherwise the white will be dirty. This dirty green 
appearance, however, may be ^ot rid of by passing the print 
through dilute hydrochloric acid. The tone assumed by the 
prints with this treatment is a warm brown black, reaching a 
jet black if prolonged. 
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An improvement in the tone may also be given by using the 
uranium intensifier (see page 160). Eesort may also be had 
to gold and platinum toning ; but tfie above will give almost 
every variety. If the paper be given a coating of india rubber 
solution or gelatine and tnen a coating of normal collodion (10 
grains of pyroxyline to 1 ounce of ether and 1 ounce of alco- 
hol), the paper may be coated by turning up the edges to form 
into a little dish and holding it on a glass plate. The emulsion 
is then allowed to set and eventually hung up to dry. 

In both methods of preparing the paper the desiccation 
takes place much more rapidly than with a gelatine plate, 
since tnere are two surfaces by which the drying eflFect of the 
air is utilized. 

For direct enlarged positives, the thinly coated paper is ex- 
tremely useful ; an optical lantern can be used and good prints 
secured with but very short exposure. As an example of the 
exposure necessary for this, we have produced an enlargement 
of six diameters by an exposure of three minutes when using 
a triple wick oil lamp as the source of illumination. It also 
should take the place of collodion transfers for working upon 
in oils or crayons. 
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CHAPTER XLIII. 

ACETO-GELATINE EMULSIONS. 

Dr. II. W. VooEL experimented in production of emulsions 
which should combine the rapidity of the ordinary gelatine 
plate with the ease of coating of a collodion emulsion. His 
emulsions are made as follows, according to the English speci- 
fication of his patent. He rightly claims for himself the 
novelty of being able to mix a solution of pyroxyline with one 
of gelatine, thus getting the advantages of both emulsions. 
Any gelatine emulsion (such as that described, for instance, in 
Chapter XXVII.) is prepared as usual and the pellicle dried. 
This dried emulsion is then dissolved in one of the fatty acids 
(such as formic, acetic, or propionic — acetic acid, however, by 
preference, on account of its cheapness). To eflFect this it is 
warmed in the acid, using three to ten times as much acid as 
pellicle. The quantity of acid depends on the kind of gelatine 
originally employed. Sufficient alcohol is now added to this till 
it is of proper consistency for flowing over the plate when heated 
to a temperature of about 90° V. When cold the emulsion 
sets in a gelatinous mass. Plates may be coated in this emul- 
sion per se : the emulsion is flowed over like collodion and 
any excess drained into the bottle. In very hot weather, how- 
ever, it is better to lay the plates flat for a short time, since 
sufficient emulsion is difficult to retain on the plate if thor- 
oughly drained. In order to give tenacitjr, Dr. Vogel, as 
beiore stated, mixes pyroxyline with his emulsion. 

Pyroxyline, 20 grains. 

Acetic acid, 1 ounce. 

Alcohol, .--..- 1 " 

This form of collodion is mixed with equal quantities of the 
gelatine emulsion just described. The plates formed by this 
coUodio-gelatine emulsion can be used wet or dry. Another 
method Dr. Yogel describes, which is as follows : Collodion 
emulsion is prepared in the ordinary way (see page 34) and 
dried ; 70 grains of the pellicle are dissolved in 3 ounces of 
alcohol and If ounces of acetic acid. 20 grains of gelatine are 
dissolved in Z^ drams of acetic acid and added to it. Plates 
are coated in the ordinary manner by it. 
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A plan which we adopted before the publication of the for- 
mula was to take gelatine ^llicle (say 50 grains), dissolve by 
aid of the heat of hot water m the smallest quantity of acetic 
acid, adding drop by drop till the solution is perfect. Methy- 
lated spirit was added till it flowed nicely over a trial plate, 
when it was filtered through cotton wool, washed and was then 
ready for use. The plates must have a very adhesive sub- 
stratum; that given at page 141 is effective, while another is 
india rubber in solution, made by dissolving india rubber paste 
in benzole till it has the consistency of cream. There is a ten- 
dency, however, with the latter for the film to crack, with the 
former none whatever. 

The drawback to this process is the smell of the acetic acid, 
which is decidedly objectionable. Again, too, it is of necessity 
a more expensive process, since the solvents of the gelatine are 
not as common as tap water. On the other hand the negatives 
obtained by it are excellent ; the gelatine is apparently changed 
in quality and allows the develofjer to permeate easily, and 
consequently great density is obtained. The sensitiveness of 
the emulsion is slightly diminished according to our experi- 
ence, but there is a perfect immunity from spots of any de- 
scription. There is one great convenience in this emulsion, 
which is, that it can be kept in a bottle corked and used for 
coating plates as required, mstead of having to coat more plates 
than sometimes may be convenient. Care must be taken in 
coating the plates that the emulsion does not run into ribs. 
The plates should be rocked as with collodion emulsion, and 
then there is no danger of this defect. 

For developing. Dr. Vogel recommends the following aa 
giving the best results : 

1. — Sodium monocarbonate (crystalline), 200 grains. 
Potassium bromide, - - 1^ to 2 " 
Water, . - - - J ounce. 

2. — Pyrogallic acid, - - 50 grains. 

Alcohol, - - - ^ 1 ounce. 

3. — Four parts of No. 1 are mixed with 1 part of No. 2 
for a normal exposure. The development must be modified 
according to circumstances (see page 148). 

Dr. Vogel also uses Nelson's developer (page 152) and the 
ferrous oxalate (Appendix). In regard to this latter he uses it 
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in a somewhat different form to that given. His formula is as 
follows : 

1. — Potassium oxalate (neutral), - 10 ounces. 
Water, - 30 " 

2. — Potassium bromide, - - - 12 grains. 
Water, i ounce. 

3. — Hyposulphite of soda, - - 2 grains, 

w ater, 1 ounce. 

4. — Ferroiis sulphate, - - - 1 ounce. 

Water, * - 3 ounces. 

To develop he mixed — 

No. I., li ounces. 

No. II., 15 drops. 

No. III.,* 15 " 

When well mixed he adds half an ounce of No. 4 and again 
mixes and applies to plates. 

M. Konarzewski also gives a formula for a coUodio-gelatine 
emulsion : 



Alcohol, 2 ounces. 

Glacial acetic acid, 2 " 

Pyroxyline, 18 grains. 

To this collodion 180 grains of gelatine emulsion are added 
and dissolved bv aid of heating in hot water. He recommends 
a substratum of albumen and silicate of soda (page 141). 

*If the plates be hard he uses 30 drops of No. III. instead of 15. 
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CHAPTEE XLIV. 

DEFECTS IN GELATINE PLATES. 

Frilling. — What is meant by frilling is the gelatine fihn 
leaving the glass plate in folds or wnnkles, and a greater 
nuisance than this cannot be met with. It is generally met 
with when fixing the plate, thongh we have sometimes met 
with it during uie development, especially in hot weather. 
We will endeavor to state the causes of frilling as they are 
known. Frilling is often caused by the use of unsuitable gela- 
tine, possessing but little tenacity. The more the qualities of 
gelatine are hke glue the less chance there is of meeting with 
fliis vexatious evil. If gelatine, however, were like glue in 
respect to hardness, the (SflSculty of developing a plate would 
be very great, since it is too hard. To meet this obiection, a 
certain proportion of a less tenacious gelatine is mixea with the 
harder kind, a very good index of the tenacity being the tem- 
perature at which it melts after swelling. The addition of 
chrome alum to an emulsion also prevents it to a great extent. 
The objections to chrome alum are that it increases the tenacity 
of the gelatine and prevents easy development, hence it should 
be used sparingly. 

Gelatine that has been cooked for a long time has a special 
tendency to frill, and unless fresh gelatine be added to the 
emulsion, in some cases the frilling is inevitable. Long cook- 
ing (in warm weather particularly) means decomposition of the 
gelatine, and decomposed gelatine is very detrimental in pre- 
paring a dry plate. Boiling for a short time has much the 
same effect on the gelatine as cooking at a lower temperature, 
hence to avoid frilling it is better on the whole not to boil the 
emulsion with the fuU amount of gelatine. 

Another source of frilling is the plate being improperly 
cleaned. If water will not flow in a uniform sheet from a 
plate, it may be well understood that there will be but little 
adhesion between it and an aqueous solution of gelatine 
(see page 140). This we believe to be one fruitful source of 
the evil. 

Another source of frilling is unequal drying. Thus, if 
plates be dried in an unventilated box, it will usually be found 
that a central patch refuses to dry till long after the outsides 
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are completely desiccated. At the junction of this central 
patch with the neighboring gelatine, frilling is to be looked for. 
It will spread to the parts which have been longest in drying. 
This is due to a false tension set up in the film, and can onfy 
be conquered by drying the plate by means of alcohol or by 
using a proper drying cupboard. 

Again, wnen plates are coated in hot weather, unless precau- 
tions as enumerated in Chapter XXXIII. are taken, they take 
long to set. The emulsion remains liquid on the plate for suf- 
ficient time to allow the heavier particles of silver bromide* to 
settle down on the surface of the glass. This of course dimin- 
ishes the surface to which adhesion can take place. We be- 
lieve that most of the frilling which takes place in plates 
prepared in hot weather may be traced to this cause. When 
wasning after fixing, frilling is often caused by allowing a 
stream of water from the tap to impinge on the plate. This 
should never be allowed if tne film is at all delicate. 

At page 114 it has already been stated that chrome alum is 
used witn a gelatine emulsion. This is recommended to pre- 
vent frilling when soft gelatine is used in hot weather. Plates 
which frill or blister will not show any signs of so doing if 
kept for a few months. 

A general remedy for frilling is to coat the plate with nor- 
mal collodion containing about six grains of toiigh pyroxylins 
to the ounce of solvents. The formula would be thus : 



Tough pyroxyline, - - - - 6 grains. 

Alcdiol(.820), bounce. 

Ether (.725), | « 



This may be applied to the film immediately before develop- 
ing the plate ; the solvents are washed away in a dish of clean 
water first, and when all repellent action is gone the developing 
solution is applied. If the film has been allowed to dry, a solu- 
tion of 1 part of ether to 3 of alcohol will render it pervious to 
the developing solutions.t In some batches of plates frilling 
is so obstinate that, although collodion is applied, the film has 
a tendency to curl off from the edges of the plate. It is advis- 
able, where such is suspected, to run a brush with an india 
rubber solution round the edges, to prevent the water having 
access to that part of the film. When fixing such plates it not 
unfrequently happens that blisters appear, and if allowed to 

* This is particularly liable to happen when the emulsion has been long 
boiled or carelessly mixed. 

f We have found this essential in intensifying negatives which have been 
treated with collodion after fixing and drying. 



Digitized by 



Google 



DEFECTS IN GELATINE PLATES. 175 

remain as they were will spoil the negative. To avoid this we 
wash the plate under the tap till all the blisters join and the 
film presents the appearance of a sack containing water. A 
prick at one comer of the plate lets this liquid free, and the 
washing can take place as usual. The obstinate cases of frill- 
ing usually occur through plates being prepared in very hot 
weather and the film being dried without first setting. Another 
palliative is, in development, to use a mixture of half alcohol 
and half water in which to dissolve the pyrogallic acid, using 
twice the amount to that usually employed. This extra pyro- 
gallic acid is required, as the developer turns black sooner in 
consequence of using the alcohol. If this stops frilling during 
development, but frilling takes place during fixing, the plate 
should next be immersed in a strong alum bath (see page 101) 
for a few seconds, be very carefully rinsed with water and 
set up to dry. When once dry it may be fixed without any 
risk. A more expensive method is to add to the hyposulphite 
bath as much methylated spirit as it will bear without pre- 
cipitating the salt. 

Some writers state that by immersing the plate in a saturated 
solution of Epsom salts frilling is avoided ; we have not suc- 
ceeded ourselves in proving its universal efficacy. 

Blisters on the Film. — Blisters on a film are the usual pre- 
liminaries to frilling. When they commence, further damage 
may usually be avoided by flooding the plate with methylated 
spirit. This extracts the water and with it any soluble salt 
that may be left, and the plate speedily dries, which is an ad- 
vantage if it be fixed. Bhsters are usually found to follow the 
rubbing marks of the polishing cloth, fi such be used. The 
cure here is self evident. Thev are also to be found in places 
between which the film has dried quickly and slowly. 

Red Fog, — The writer fortunately knows very little about 
this disaster, but it is found to occur if the silver nitrate is in 
excess of the salts with which it should combine. Cyanide 
will sometimes eliminate it from a film, but this remedy must 
be used with caution. 

Green Fog, — This fog is due to decomposed gelatine and 
oxidized pvrogallic acid. Green bv reflected light, it is pink 
by transmitted light, being dichroic. This at once points to 
the fact that the fog is somewhat of the nature of a dye, and 
every oxidizing agent ought to destroy it. In some cases we 
have immersed the film in a strong solution of bichromate of 
potash and, on afterwards washing, the fog has disappeared ; 
but whether it is a certain cure we hesitate to say — it is, at any 
rate, worth trying. 
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Oetisral Fog. — By general fog we mean the fog produced 
dnriiiff development, and is caused by the partial reduction of 
the sihrer salt all over the film. This is probably due to the 
decomposition of the gelatine by long cooldng, the products of 
which in the presence of a developer are apt to react on the 
silver salt and produce a partial reduction in it. The produc- 
tion of this kind of fog and electrical disturbance in the at- 
mosphere are apt to go together. In unfavorable weather a 
few drops of a saturated solution of salicylic acid should be 
added to the gelatine during boiling or prolonged emulsifica- 
tion ; this wiU generally check or entirely prevent the decom- 
position. An excess of silver is likewise very likely to pro- 
auce the evil, but the presence of iodide in the emulsion will 
almost certainly cure it. Another fruitful source of fog is the 
light admitted to the plates during preparation or develop- 
ment. The light should be tested by putting a plate in the 
dark slide, and drawing up half the iront and exposing the 
half plate to the light for ten minutes. If the fog be due 
to this cause, the plate on development is sure to show it by 
an increased reduction of metallic silver in the part so ex- 
posed. 

Whatever may be the cause of ^og — whether the emulsion 
itself be in fault, or whether the plates have seen light — ^we 
have found that, as in the coUodio-bromide process, there is 
one certain sure cure. If the emulsion be at lault, squeeze it 
into water (see page 111) containing 10 grains of potassium bi- 
chromate to each ounce and allow it to rest for an hour, and 
then wash again for a couple of hours more. If aU the bi- 
chromate be not taken out by this washing it is not of much 
consequence, since when dry it is inactive. The sensitiveness 
after this treatment is not much diminished, and the negatives 
taken with it are beautifully bright. Plates may be treated in 
precisely the* same manner and give unveiled pictures. There 
IS a slight diminution of sensitiveness if the bichromate be not 
all washed out, but nothing to hurt except where very great 
rapidity is required. 

Another cure is the addition of a few grains of cupric chlo- 
ride. This diminishes the sensitiveness slightly, but is most 
effectual, the negatives yielding bright and brilliant images. 
A remarkable fact about the addition of the cupric chloride is 
that the graj form of bromide is converted into the red form 
if much of the copper salt be employed. The addition of a 
few grains of ferricyanide of potassium Mdth a little bromide 
of potassium (see page 10) is also a perfect cure, but this slows 
the emulsion. 
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Another method is to add a few drops of hydrochloric acid 
to the emulsion, or to slightly acidify tne first wash water with 
it ; abont 1 dram to a pint of water is generally ample. The 
length of time which the emulsion should be in contact with 
the acidified water depends on the size of the mesh of the can- 
vas through which the emulsion is squeezed. For a medium 
size half an hour suffices. The emulsion has a tendency to be- 
come insoluble by this method. 

Flainess of Image is usually due to over-exposure and devel- 
opment with the alkaline developer ; the use of ferrous oxalate 
mitigates the evil, while if iodide be in the film we have never 
found any great lack of density to arise. Feebleness of the 
image is also often caused by too thin a coating of emulsion. 
In our own experience a thick film is a desideratum, giving all 
the necessary density to the image with facility. Eemember 
that when a vigorous image is required it is most readily 
obtained by using a freshly prepared and strong ferrous ox- 
alate solution (see page 181). 

Too great Venstty of Image is sometimes met with, and can 
be remedied by applying ferric chloride to the film, and then 
subsequently immersing in the hyposulphite of soda fixing 
bath. 

The formula recommended is : 

Ferric chloride, 1 dram. 

Water, 4 ounces. 

This is flowed over the plate a short time and then, after 
washing, the plate is immersed in the fixing bath. The solu- 
tion acts very vigorously and should be diluted if only a small 
reduction is required. Local reduction^ may be effected by 
using a paint bnuA charged mth this solution on the moistened 
film. This practice is not, however, much to be commended, 
as it is rather working in the dark. 

Density may also be diminished by the use of a strong solu- 
tion of cyanide. Local reduction may be given by moistening 
the parts required to be reduced with water by a paint brush 
and then applying the cyjmide in the same manner. The 
reduction can be seen proffressing. 

There are a variety of formulas, extant for reducing nega- 
tives. Perhaps the best is eau de javelle, which can be ob- 
tained of all cnemists, but which is made as follows : 

Dry chloride of lime, - - - - 2 ounces. 
Carbonate of potash, - - - - 4 " 
Water, 40 " 
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The lime is mixed with 30 ounces of the water and the carbon- 
ate dissolved in the other 10 oances. The solutions are mixed, 
boiled and filtered. The filtered solution should be diluted 
and the plate immersed in it till reduction takes place. The 
plate should be fixed and again washed. 

Yellow Stains, — Usually a yellowish veil appears to dim the 
brightness of the shadows when the development has been 
effected by the alkaline developer. This may be removed, if 
thought requisite, by the application of one or two drops of 
hydrochloric acid to an ounce of water and floating it over the 
surface of the plate. The film must be washed aunost imme- 
diately, as the acid is apt to cause frilling. 

Another formula, due to Mr. J. Cowell, is to immerse the 
plate in 

Alum, 2 ounces. 

Citric acid, 1 ounce. 

Water, 10 ounces. 

Another formula is : 

Saturated solution of alum, - - 20 ounces. 
Hydrochloric acid, - - - - i ounce. 

The negative should be well washed in all cases after the ap- 
plication of either of them. 

Too Chcmvlar an JPrrmlsion is usually due to bad mixing 
of the soluble bromide and the silver nitrate, but it may also 
be caused bv over boiling, and also bv too small a quantity of 
gelatine in tne boiling operation. iJigesting too long with 
ammonia, as in Yan Monckhoven's process, has the same effect. 
There is no cure for this evil. 

Opaque Spots on a plate are almost invariably due to dust 
settling on the film when drying ; they also may be due to im- 
perfect filtering of the emulsion. 

Serai-transparent Spots on the plate before development are 
generally due to (1st) excrescences onthe glass plate, or (2d) 
to the use of gelatine containing grease. 

As has already been pointed out on page 104, certain gela- 
tines are apt to contain grease, and that so intimately that 
soaking in ether or washmg with ammonia will not eliminate 
it. A specific is as follows : We will su{)pose that 80 grains 
of Coignet's gelatine are required : 90 grains are weighed out, 
soaked in water, drained and melted. The liquid is flien very 
slowly poured, almost drop by drop, into methylated spirit, 
free from resin, where it is precipitated in shreds of a white 
pasty character ; after it is all precipitated the spirit is poured 
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off and a slight rinse with fresh spirit given, and then it is cov- 
ered with water, in which it should remain till the whiteness 
disappears. The water should then be changed and the gela- 
tine drained and redissolved ; about 10 grains out of the 90 
seem to be dissolved in the mixture of alcohol and water. 
Emulsions made with this gelatine will be markedly free from 
grease spots. The same method may be adopted for large 
quantities of gelatine, omitting the final wash with water and 
leaving it to dry spontaneously. This is best done on glazed 
dishes. The gelatine can be broken up, weighed and used in 
the usual manner. 

Dull Spots on the Negative are also due to the use of gela- 
tine which contains greasy matter. 

Want of Density in a negative may be caused by over-ex- 
posure (see page 177), but it more often arises from the emul- 
sion itself. A rapid emulsion will always give a feebler image 
than a slow emulsion, although to form the ima^je the same 
amount of silver may be reduced. This shows that the silver 
is in such a state of aggregation that it does not possess what 
may be called covering powers. We have found that the 
addfition of a chloride emulsion materially aids the production 
of density. If one-fifth part of an emulsion prepared accord- 
ing to Chapter XLI. be added to an emulsion lacking in den- 
sity giving qualities, it will be secured without detriment to 
the sensitiveness. The range of sensitiveness will be slightly 
altered (see page 186). A hard gelatine is also conducive to 
feeble images. If prepared plates give feeble images, resort 
must be had to intensirying. 
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A lAebig^B Condenser is a very useful piece of apparatus for 
rectifying alcohol and distilling emulsion, but it requires cer- 
tain precautions to be taken to insure safety. The apparatus 
arranged as in fig. 16 is suitable for the purpose. 

The condenser consists of two parts : first, a straight glass 
tube (5), bent at the ends, to which the flask is attached ; the 
secona, a jacket (c) surrounding the bulk of the tube as shown 
in the figure. The jacket has two short tubes {d and e) con- 




Fig. 16. 

nected with it, d being that through which the cold water is 
supplied to the jacket, and e that through which the warm wa- 
ter IS forced out. A couple of india rubber corks are bored 
to fit the central tube and to close the ends of the larger tubes. 
The condenser can be held by a clamp, B. The cold water 
can be supplied from a water tap, a pinchcock being used on 
the india rubber tube from d^ so as to allow a very small flow ; 
or it may be supplied from a jar with a syphon arrangement,;} 
if care be taken to keep the bottom of the vessel above the 
highest end of the jacket. For distilling alcohol or an emul- 
sion, the flask should be held in a metal bowl, C, filled with 
water, but the bottom of the flask should not touch the bot- 
tom of the bowl, otherwise there is danger of bumping and 
fracture of the former. In practice we have found that the 
ring formed by blotting paper is suflScient protection to the 
fla^. This is placed in the bowl, and the flask placed upon 
it. A jacket may surround the source of heat, wnich may be 
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a spirit lamp, a gas jet, or ao oil lamp, but it is unnecessary 
when there is no draught in the place where the distillation is 
being carried on. The alcohol distils over, and is condensed 
in the tube 5, and drops in the flask D. It is not absolutely 
necessary that the flasK should not come in contact with the 
flame of the source of heat, but it is safer not to allow it to 
do so. 

If we have alcohol of (say) .830 specific gravity (a very cona- 
mon one, by the bye^ and we wish to rectify it, the best 
method is to place in tne bottle containing it sumcient freshly 
burnt unslaked lime to completely saturate the spirit, leaving, 
in fact, very little liquid above the sediment ; after standing 
two or three days this mass must be put in retort, and the dis- 
tillation proceeded with. The distilled spirit will be found 
to be of a specific gravity of .795. An anhydrous spirit of this 
specific gravity is very useful to have in stock, as it enables 
water to be used in the operations of making emulsions with- 
out exposing the film to the evil of crapines s. The spirit'Tn^ 
be distilled till the lime appears quite dry, lor the latter will 
hold the water in combination at a temperature far beyond the 
boiling point of water. 

If spirit be distilled from alcohol containing about half as 
much lime as indicated above, it will be found that the specific 
gravity of the distillate will, be about .812, which is a very 
convenient mixture of alcohol and water. 

Organio Iron Developers. 

Svnyple Form of Ferrous Oxalate Developer. — A saturated 
solution of the neutral potassium oxalate is first prepared. A 
crystal of oxalic acid is next added, to prevent the slightest 
trace of alkalinity. At one time we used to add ferrous oxa- 
late to a boiling potassium oxalate solution, only so much of 
the oxalate being added as to leave a slight portion of the fer- 
rous compound undissolved. We prefer now to add the fer- 
rous oxalate to the cold saturated solution of the potassium 
salt, and to allow them to remain in contact with one another 
for twenty-four hours, shaking occasionally. The clear solu- 
tion can be decanted off. This method prevents the deposi- 
tion of crystals on the sides of the bottle, which always are 
deposited if the ferrous oxalate be heated with the potassium 
oxalate. The solution will be of a deep red color. 

The ferrous oxalate solution rapidly oxidizes by contact 
with the air, as already hinted at, and our own practice is to 
fill 4-ounce bottles with it, cork them up, and then tp lute the 



Digitized by 



Google 



182 APPENDrf. 

corks with solid paraflSne. Mr. Wameke has a still better 
plan. He uses a stoppered bottle having an opening near the 
Dottom, such as can be procured at any chemical dealer's. Into 
this opening he fits a cork carrying a small glass tube ; on to 
the end of this (outside the bottle, of course^ he fits a piece 
of india rubber tubing, and connects this witn a similar piece 
of bent glass tubing, which reaches nearly as high as the top 
of the bottle. He tills the bottle two-thirds way up with the 
ferrous oxalate solution, and then pours in a layer of liquid 
parafiSne. This prevents any access of air to the solution. To 

S;et at the solution, the bent tube is turned down below the 
evel of the paraffine, and the developing cup or bottle filled. 
Dr, Eder*8 Ferrous Oxalate, — Mr. York, working on the 
directions of Dr. Eder gives the following formula: 



No. 1. 

Ferrous sulphate, - - - - 160 grains. 
Water, 1 ounce. 

No. 2. 

Potassium oxalate (neutral), - - 1 ounce. 

Water, - 3 ounces. 

This makes up 4 ounces of developer, and by using these 
quantities, saturated solutions are obtained, f ersondly, we 
prefer 4 parts of No. 1 to 1 of No. 1. 

Strong FerrOus Oxalate Developer Prepared with Fer- 
rous Sulphate. — A still stronger form of ferrous oxalate de- 
veloper can be made by taking a saturated solution of potas- 
sium oxalate, and adding to it crystals of ferrous sulphate. 
These must be added cautiously, since part of the potassium 
oxalate is converted into ferrous oxalate, and the remainder 
holds it in solution. 

Mr. York's formula for the potassium oxalate maybe taken, 
and to it 200 grains of sulphate of iron be added (powdered 
up in a mortar by preference). It will probably be found that 
some of the yellow oxalate will precipitate, in which case 
crgstals of potassium oxalate must be added to the solution till 
such precipitate is redissolved. 

Ferrous Citrate Developer, — The following is the method 
of making ferrous citrate developer according to Dr. Eder 
and Captain Pizzighelli's plan : — 600 grains of citric acid are 
dissolved in 4^ ounces of water with the aid of heat, and ex- 
actly neutralized with ammonia ; 400 grains of citric acid are 
then added, and the bulk of the fluid made up to 9 ounces of 
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water; 3 drams of this solution are mixed with 1 dram of a 
saturated solution of ferrous sulphate and 12 minims of a so- 
lution of sodium cliloride (30 grains to the ounce of water). 

Ferrous citrate may be purchased, and dissolved in a satu- 
rated solution of ammonium citrate, adding citric acid if re- 
quired to give a clear picture. 

Ferrous Cit^o-Oxalate. — This developer, introduced by the 
writer, is made as follows : 

Potassium citrate (neutral), - - 100 grains. 

Ferrous oxalate, 22 " 

Water, ------ i ounce. 

The potassium citrate is first dissolved in a flask by heat, 
and, when nearly boiling, the ferrous oxalate is added, and 
shaken up in it, a cork being used to prevent the access of air 
to it. This quantity of ferrous oxalate should just dissolve. 
It may be cooled by allowing cold water to flow over it, and 
should then have a citrony red color. 

A weaker solution is made the same way with the following 
formula : 

Potassium citrate, - - - . 50 grains. 
Ferrous oxalate, - - - - - 12 " 
Water, 1 ounce. 

These solutions keep well when corked up in bottles. There 
is no deposit from keeping even when oxidized, which is shown 
by the solution turning an olive-ffreen color. 

Hydrohmoiie Developer. — This developer beinff expensive 
at the present time, it is merely placed in this work for refer- 
ence. It has a slightly greater developing power than pyro- 
gallic acid. To make a normal developer : 

No. 1. 

Hydrokinone, - - - - 6 to 12 grains. 
Water, 1 ounce. 

No. 2. 

Carbonate of ammonia in water, saturated solution. 

To every ounce of No. 1 use 1 dram of No. 2. 

On Intensifying Gelatine Negati/oes with Silver hefore 
Fixing, — ^The great danger in intensifying gelatine plates after 
fixing are red stains, and this has usually been attributed to 
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the fact that hyposnlphite is left iu the film. In Chaoter XL. 
it has been shown how this salt can be decomposed, but with 
some the same stains occur, even when it is so altered. The 
same may be said when intensifying gelatine plates before fix- 
ing, when no hyposulphite has been used. After some exper- 
imentation the writer has been forced to the conclusiop that 
certain gelatines, when boiled, decompose into some compound 
which is liable to combine readily with silver, and that it is 
this body which, in reality, is often the cause of the stains. 
Plates prepared with an emulsion which has not been boiled 
can usually be intensified both before and after (when all the 
hyposulphite has been eliminated) fixing without any staining 
whatever. In the case of these films the former condition is 
the better in which to give intensity. The. plan to adopt when 
using boiled emulsions is to immerse the plate in alum (or 
chrome alum), rinse and dry thoroughly, and then intensify. 
By this procedure the film is not penetrated by the intensify- 
ing solutions, and conseauently any stain, if there be any, is a 
surface stain which can be immediately eliminated by a weak 
solution of cyanide. 

Intensifying Solutions. — The following is a good standard 
intensifier for both collodion and gelatine plates : 

No. 1. 

Pyrogallic acid, 2 grains. 

Citric acid, 2 " 

Water, 1 ounce. 

No. 2. 

Silver nitrate, 20 grains. 

Water, 1 ounce. 

To intensify, to every ounce of No. 1, 20 drops of No. 2 
should be added. It is well to flow No. 1 over the plate first, 
and then to drop No. 2 into the cup, and to return No. 1 on 
to it. The solution gradually gets a dark color, but as long as 
it is perfectly clear it niay be used with impunity. Directly a 
precipitation of metallic silver is observed, fresh solution 
should be mixed. 

Slow Collodion Emulsion Process for Transparencies. — 
The following formula has met with approval for the prepara- 
tion of a collodion emulsion for transparencies, and was one 
which we used for producing intense negatives : 50 grains of 
silver nitrate are dissolved in ^ dram of water, and ^ ounce of 
boiling alcohol, .805, added. This is poured on 10 grains of 
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pyroxyline, and then 1 ounce of ether added to dissolve the 
cotton. The silver very probably will precipitate in very fine 
grains, but this is of no consequence. In another i ounce of 
alcohol, 40 grains of zinc bromide are dissolved, and this so- 
lution is gradually added to the above collodion with shaking. 
Such an emulsion will be found perfectly free from mottling 
caused by excess of water, and will flow smoothly. When a 
plate is coated, it is washed, and any preservative used (prefer- 
ably beer J, to which to every half pint a lump of sugar of the 
size of a large hazel nut is added. 

Slow Gelatine Emulsion. — Slow gelatine emulsion may be 
prepared by the formula given in Chapter XXX VII., by re- 
ducing the time of boilingto five minutes. If emulsification 
as described in Chapter XXXVI. be accepted, it will be found 
that after twelve hours it will be in a condition to give a slow 
plate. Any emulsion may be made slow by adding 10 grains 
of copper chloride to it after boiling. These slow plates give 
wonderful density. 

Backmg for OeliUine Plates. — It will be found that, with 
most gelatine plates, blurring is a very frequent occurrence if 
the exposure be at all prolonged. This blurring can be nearly 
got ria of by the use of a backing in optical contact with the 
back of the plate. The amount of blurring that may be ex- 
pected can be judged by placing the film side of the plate 
a^inst printed matter, and seemg with what degree oi dis- 
tinctness it can be read. 

At page 65 a formula for backing collodion plates was 
given, out for gelatine plates it is as well to have some mate- 
rial which is soluble in alcohol rather than in water, for very 
evident reasons. There is nothing better than asphaltum dis- 
solved in benzine, and this remains intact during development, 
and can be removed with a little turpentine or benzine after- 
wards. Another plan is to dissolve aurine in collodion, and 
coat the back of the plate with this. Water will readily re- 
move the film. 

Recovery of Residues, — The residues from gelatine emul- 
sions may be recovered by two methods. First, by adding 
one-tenth part of its bulk of a saturated solution of caustic 
potash or soda, and then boiling. This precipitates the silver 
in the metallic state, and kills the viscosity of the gelatine. 
The solution generally becomes colorless, and the black de- 

Eosit left contains all the metallic silver. This may be dried, 
urnt slightly at a red heat, and treated with nitric acid, and 
fresh silver nitrate procured ; or it may be added direct to the 
other residues (old nlms, whether of collodion or gelatine, may 
be similarly treated). 
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The seoond method is to add half an ounce of hydrochloric 
or sulphuric acid to each 10 ounces of emulsion, and to boil. 
The acid destroys the eelatine, and the silver bromide and 
iodide precipitate at the oottora of the glazed saucepan or ves- 
sel in which it may have been boiled. After decanting the 
sunernatant fluid, the precipitate is added to the residues for 
reduction. 

Colored Medium for Windovos. — Mr. Wameiice has adopted 
an admirable material for coloring windows. It is simply the 
ruby colored cloth used by bookbinders. When examined by 
the spectroscope, two thicknesses are found to do away with 
every trace of blue, leaving behind merely a band t)f red. The 
price is ridiculously low compared with most materials used, 
and we can recommend it to our readers. 

Effect of Mixtures of the Haloids, — Since the earlier parts 
of this book were put in type, the writer has made a series of 
investigations into the efl^t of mixtures of iodide and bro- 
mide, iodide and chloride, bromide and chloride, and all these 
haloid silver salts. As a result, he finds that when mixtures 
of iodide and bromide and iodide and chloride are used, that a 
secondary action is set up by the liberation of the iodine, 
chlorine, and bromine, and that a new molecule is formed 
which is a true double salt. This double salt is more sensi- 
tive to the blue than it is to the violet ; hence, by using a large 
part of iodide (say one-quarter) with bromide, it is possible to 
make emulsions which shall, we believe, render landscapes 
better than the ordinary bromide alone. The addition of a 
small quantity of iodide is at all times advisable on this ac- 
count. For further particulars of this investigation, the 
reader is referred to the " Proceedings of the RoyS Society," 
No. 217, Vol. XXXIII. 

Plates prepared by the formula used by Mr. W. B. Bolton 
exhibit the same phenomena in a less degree than if more 
iodide be used. The formula stands thus : 

Ammonium bromide, - - - 60 grains. 

Ammonium iodide, . - - - 5 " 
Ammonium chloride, - - - 5 " 

Gelatine, 10 " 

Water, 4 ounces. 

Two drops of hydrochloric acid (1 : 5) are added, and then — 

Silver nitrate, 120 grains. 

Water^ - - i ounce. 

Boiling continued for half an hour. 
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Another excellent formula is to substitute for the chloride 
in the above, 15 more grains of ammonium iodide, and to boil 
for one and a half to two hours. The emulsion will be sensi- 
tive, and exhibit the properties above alluded to. In both 
cases from 80 to 120 grains of gelatine must be added (see 
Chapter XXXYII.) after being soaked in water. 

Wamerk^s Modification oj the Emulsion Process. — Mr. 
Leon Wamerke has recently lound that the image produced 
on a gelatine film is insoluble in hot water if developed by 
pyrogallic acid (alkaline) development. A little study of the 
question will show that in the half tints there must remain a 
soluble portion, which will be next the glass plate, and this 
cannot be removed without removing the whole film. Mr. 
Warnerke has introduced a paper coated with gelatine, from 
which the film can be removed by transferring it to glass or 
paper, as in carbon printing. The soluble matter can then be 
washed away by hot water, and the image alone will remain 
on the plate, all the transparent parts being bare glass. This, 
in its turn, can be retransferred, and so we have a perfect 
process in which hyposulphite need never be used. Amongst 
other plans, intensity can be given by applying permanganate 
to the film, the gelatine causing a deposition of mangani 
oxide. 

Methods of Packing Plates. — The method of packing 
adopted by some dry plate makers is an intolerable nuisance. 
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Fig. 17. 



They make zigzags of thick paper, which they stuff between 
the ends of each plate or pair of plates ; and when a packet 
is unclosed and a plate taken out, there is an endless bewil- 
derment of paper and glass, each out of place and hard to put 
right. For our own part, we like Mr. England's plan. He 
uses little frames of cardboard to place between his plates, and 
they are just large enough to be flush with their edges. Thns, 
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for our sized plates (7i by 5) we cut strips of card ^ inch 
wide, 7i inches long, and an equal number of strips 5^ inches 
long. Tough bank post ]>aper is gummed over with stiff 
gum and allowed to dry, and little squares of about half-inch 
size cut out. A short piece and a long piece are laid together 
on a pair of lines rulea at right angles to one another on a 
boarcl, and when the souare of gummed paper is made to ad- 
here beneatb them, and then deftly folded over, two sides of 
the required frame are made. One more long and one 
more short piece, similarly treated, completes the frame. Four 
sheet card ii^ what Mr. England recommends. When the 
strips are cut, we make about thirty of these frames in an 
hour. The plates are packed alternately back to back and 
face to face, m the latter case a frame being placed between 
them. 

Our plates are packed in half dozens, inclosed in two thick- 
nesses of orange paper. The two packets are inclosed in 
pieces of black varnished paper, and then placed in boxes. 

Boxes made of stiff millboard, and covered with orange pa- 
per, are useful. The cover should cover both the top and siaes 
of the box. They should not be too small, but be 1 inch 
longer and i inch wider, inside measurement, than the plates. 
A depth of li inches will then take one dozen plates. Some 
makers pack plates with a mere sheet of pure and napless pa- 
per between the two films. If the plates are really flat, this 
plan may be adopted, but then the plates must be flat, other- 
wise the surfaces are apt to get scratched. 

Sensitometers. — A very useful piece of apparatus supplied 
by Marion & Co. has b^n introduced by Mr. Wamerke for 
testing dry plates. It consists of a piece of glass covered 
with squares of different thicknesses of pigmented gelatine, 
each square carrying a number which corresponds to the thick- 
ness, xhe illumination of the plate is made by a phosphores- 
cent tablet, which is rendered luminous by burning a small piece 
of magnesium ribbon immediately before use. Full direc- 
tions are issued with these sensitometers. If a plate be ex- 
posed it will show on development a certain number. These 
numbers, when read on a scale, will show the relative sensi- 
tiveness of the two plates. By using a sensitometer with the 
same batch of plates, experiments on developers can be well 
undertaken. As a guide, we may state that on this standard 
sensitometer, if the number 14 is shown on development, the 
plate is slow ; if 18, fairly rapid ; if 21, rapid ; and if 25, very 
rapid. A wet plate shows, as a rule, the numbers 4 to 6. 
Each number shows an addition in sensitiveness of about one- 
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third of thepreceding nnmber. Plates prepared according to 
Chapter XXVII. should show the number 25 if kept two 
days after washing. 

Another ingenious sensitometer has lately been brought out 
by Messrs. Mucklow and Spurffe, and consists of a series of 
chambers which are illuminatea by diflEerent sized orifices, the 
area of each bearing some constant ratio to each other. 

Kit for Devdopvng on Tov/r. — ^A small chemical chest is a 
luxury on tour, but not requisite. All that is absolutely ne- 
cessary for developing, besides a screen for the candle, is — 
6-oz. bottle of concentrated pyrogallic acid. 
6-oz. " " ammonia and bromide, 

i lb. of alum. 

1 lb. of hyposulphite. 

2 oz. of a 20-grain solution of potassium bromide. 
2 oz. of a 25 per cent, solution of ammonia. 

2 oz. glycerine (useful also for sunburns). 

1 oz. of pyrogallic. 

1 oz. measure. 

1 dram measure. 

6 trays. 

Small ball of string. 

A sponge. 

A duster. 

Gummed paper. 
All the above may be packed in a very small box, and \ lb. 
of ferrous sulphate and 1 lb. of neutral potassium oxalate 
may be taken in addition. A box 10 inches long, 7 inches 
wide, and 7 deep will hold all of these. Now, afl the fore- 
going, camera included, can be packed in a small basket about 
18 inches long by a foot wide and 15 inches deep ; and it will 
be found that no damage of any kind will happen to either 

?lates or bottles so lon^ as they are fairly tightly packed, 
'he wicker acts as a spring when porters fling the baggage 
about, as is always the case. Our strong advice is, always to 
pack your phx)tographic kit in a basket. This basket dodge be- 
longs to ]tfr. England — at least he first pointed out its advan- 
tages, and he invariably adopts it. A two foot square of in- 
dia rubber sheeting is useful during development to save 
messes on the table, and is utilized in packing to wrap round 
the boxes of plates to prevent any rain or dust penetrating to 
them durilig transit. 

Trays, — As regards the trays, we believe that tin trays lined 
with india rubber sheeting, as adopted by Mr. England, would 
be better than anything else. Failing these, we would rec- 
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ommend ebonite, but their exposure to the 8un should be 
avoided, since tliey will soften and flatten out. Another tray 
is made by turning up the edges of ferrotype plates and bend- 
ing round the corners. These are cheap, and last some time. 

Ordinary papier mache trays will answer, but with alkaline 
development the varnish is apt to dissolve. 

Porcelain dishes are usually too uneven in their bottoms to 
be economical. 

Keeping Gelatine Emulsion. — When a gelatine emulsion 
has been prepared for use and has set, it may be kept an un- 
limited time by cutting it into lumps of (^say) half an inch 
wide, and allowing it to stand in alcohol ; or, after setting in a 
flask or jar, the alcohol may simply be poured on it, and it 
will keep free from all decomposition. When required for 
use, the alcohol is poured off, and the jelly melted in the or- 
dinary manner. 

Increasing the Sensitiveness of Gelatine Plates by Silver 
Citrate, — Dr. Eder and Captain Toth have found the follow- 
ing plan to answer of using silver citrate with gelatine plates. 
After the plates are prepared and dried in the usual way, they 
are laid for from three to five minutes in the following solu- 
tion, which must be thoroughly filtered : 

Alcohol, --'---- 12 ounces. 
Silver citrate solution, - - - - 1 dram. 

The silver citrate solution is made as follows : 

Silver nitrate, 60 grains. 

Citric acid, 50 " 

Water, 1 ounce. 

The plates are placed on blotting paper in a place perfectly 
free from dust, and allowed to dry, which they do in a few 
minutes. The plates are developed by any of the ordinary de- 
velopers. The sensitiveness is mcreased threefold according 
to the above experimenters. 

^ote Book for Registering Plates, — In making an expe- 
dition during which plates cannot be developed, or when only 
some can, it is advisable to enter in a note book all details. 
We give an extract from a note book, which will show the 
form we recommend. It must be premised, however, that 
each plate, besides bearing the number of the batch, should 
also bear a distinctive number, which, for convenience, may be 
written on the same label as that indicating the batch, but 
using a red pencil instead of blue. 
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When the slides are filled before starting, the colnmns filled 
up are 4, 5, 6, 7, and the rest are filled up after exposure and 
after development. By adopting this plan, a complete record 
of every plate exposed and developed is obtained, and will be 
found of use in judginjg of exposures. 

StJ^hite of Soda tn the Alkaline Developer. — At page 
154 it was mentioned that Mr. Berkelev had recommended 
the use of sulphite of soda with pyrogallic acid. The most 
recent formula given by that gentleman is as follows : 200 
grains of sodium sulphite are first dissolved in 1 ounce of wa- 
ter. When the crystals are dissolved the solution is neutral- 
ized by adding a strong solution of citric acid (about 4 grains 
of citnc acid generally suflSces) ; 50 grains of pyrogallic acid 
are then added. This is about a 10 per cent, solution of 
pyroffallic acid, and corresponds with formula P, page 191, for ^ ^-"^ 
which it may be substituted. The solution will remain color- 
less for months, and paper enlargements may be developed by 
using it without leaving any stain. It is an excellent formula^ 

Dr. Lohs^% Preparation of Pure Silver Bromide vnth- 
out Washing. — Dr. Lohse prepares silver bromide in the 
usual manner, and after boiling, and before adding additional 
gelatine, adds acetic acid to the emulsion. Every 100 grains 
of ^latine used before boiling requires about 1^ ounces of 
acetic acid. The emulsion is then diluted with 20 volumes of 
water and allowed to settle three or four days. The bromide 
settles, and the supernatant liquid 'may be drawn off. To 
every 100 grains of silver nitrate originally used, 100 grains 
of gelatine should be weighed out, swelled, and dissolved in 
3i ounces of water. The bromide is then added and incorpo- 
rated by shaking in a bottle. The sensitiveness seems to be 
impaired to a certain- extent by this mode of proceeding, but 
the plates are bright, dense, and clear. 
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HOW TO MAKE 

PHOTOGRAPHS. 
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Picture making is quite simple^ and the details are therefore 
''" ficiven. Any person of average intelligence may feel cer- 
iie can succeed in making good photographs if he pur- 
n equipment made by reliable manufacturers. 

iling the Plate Holder.— If this is done in the daytime, 

set or room is selected and all white light excluded from it. 

i a difficult task to make this exclusion absolute. One ray of 

.lite light will spoil a sensitive plate, and therefore the evening 

s generally chosen to develop negatives, and for illumination 




Ruby Lantern. 

the light from a ruby lantern is employed. Open a package of 
gelatine plates (these plates are glass, with a coating of gela- 
tine on one side) and place one of them in a Dry Plate Holder^ 
with the sensitive (not the glossy) side facing outward. Handle 
the plates as shown in the outline cut. After putting into the 
holders as many plates as are needed for a day's work, pack the 
outfit so that it can be conveniently carried about. 
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Taking the Picture. — For field service, a camera, a num- 
ber of plate holders filled with sensitive plates, a lens, tripod, 
carrying case, and focusing cloth are needed. When these have 
been taken to a place where the view looks 
inviting, fasten the camera on the tripod, throw 
the focusing cloth over your head, gather it 
under your chin, draw out the back of the 
camera, thus extending the bellows, and con- 
tinue the movement until 
the image on the ground 
glass appears most dis- 
tinct, then fasten the back 
of the camera. This is 
called "focusing." At the 
i first glance an inexpe- VC^^ V 

rienced person sees no 
reflection on the ground 
glass, but the eye soon 
becomes practiced to perceiving the inverted image there. Sub- 
stitute a plate holder for the ground glass, see that the cap is 




Amateur with Kit 
Packed. 




Plate in hand. 




Apparatus set up. 

on the lens, pull the slide out of the holder, and place it on the 
top of the camera, or in a convenient place. If everything is 
now in readiness, and the time for exposing the sensitive plate 
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determined, uncap the lens, recapping it at the end of the allotted 
time and replacing the slide in the holder. 

Make an entry in your note book of a similar import to this : 



No. of 
Holder. 


No. of 
Plate. 


Leas. 


Stop. 


Duration of 
Exposure. 


Time 
of Day. 


Name of Subject, 
General Remarks. 


1 


1 


6-inch. 


i 


16 


10 A.M. 


Bright sunlight. 

View in Central 

Park. 




After you have picture impressions on each sensitive film, 
rearrange your outfit in compact shape and return home. 

Making Negatives. — Amateurs may content themselves 
with making the exposures and sending their plates in a light- 
tight negative box to some photogra- 
pher, who, for a small price, will pro- 
duce the finished pictures and mount 
them on card-board or in albums. 

It is not essential where one attends 
to these details himself, that they should 
be done at once. Months may elapse, 
and these Dry Plates be carried hun- 
dreds of miles without deterioration. 

The Chetfiical Outfit for making Negative Box. 

negatives comprises the following items : Two vulcanite trays, 
a glass graduate, a set of small scales and weights for weighing 
chemicals, a ruby lantern, a bottle of Keystone varnish, a pack- 
age of dry plates and of chemicals, a small quantity of bromide 
of ammonium, neutral oxalate of potash, protosulphate of iron, 
hyposulphite of soda, alum, and sulphuric acid. 

These chemicals are not dangerous, nor will they injure one 
who handles them, and they do not emit 
offensive odors. Silver stains and the 
disagreeable smell of collodion belong 
to the old or so-called " wet " process. 
When a convenient time is found, 
take the plate holder into the dark room, 
illuminate it with ruby light, take the 
sensitive plates out of the holders, being 
careful not to touch their surface. Hold 
them by their edges. Place one of the 
sensitive plates, film side up, in a tray partly filled with water. 




Plate Bliding out of Holder. 
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While it remains there, mix this solution : Neutral oxalate 
of potash, 5 ounces ; bromide of potassium, 20 grains ; water 
20 ounces. If the solution does not turn blue litmus paper 
red, add a few drops of oxalic acid, enough to make it do so. 
A graduated glass is used to measure out the liquids. After 
rinsing the glass out, mix a second solution made as fol- 
lows : Protosulphate of iron, 5 ounces ; water, 20 ounces ; and 
acidulate with it 20 drops of sulphuric acid. Both of these 
solutions keep well. Now combine a quarter of 
an ounce of the latter solution with two ounces of ' 
the former, and mix th^m well. Pour off the water 
in the tray containing the gelatine plates. Be cer- 
tain not to touch the sensitive side of the plate. 
Flow the combined developing solution over the 
plate, and displace, by a touch of your finger, any 

air bubbles that may ^orm. After a short time 

traces of the image on the sensitive film will appear. Graduated Glass. 
If they do not, pour the developing solution back into the 
tray and add a quarter of an ounce more of the iron solution. 
Pour the strengthened solution over the plate, and look at it in- 
tently. In a short time the details of the picture may be dimly 
seen. Wait patiently till the milky white appearance is changed 
to a gray color, and then pour off the developer into a developing 
bottle, if you have one. Wash the plate in two 
changes of water. In the unused tray mix a 
solution composed of 4 ounces of hyposulphite of 
soda and 20 ounces of water. (Label this tray 
" Hypo.,'* and do not use it for any other purpose.) 
A plate lifter is a convenient device for taking 
plates out of the solutions or baths. Change 
the plate to the hypo, tray, and let it remain there 
until every vestige of the milky white appearance has vanished, 
even from the under surface of the plate. The plate can now 
be examined by white light, which has no 
effect upon it at this stage. Wash it 
thoroughly. A negative washing box will 
be found to be of great assistance. If this 
washing of the plate is not done thor- 
oughly, the hyposulphite of soda crystals Plate Lifter, 
will adhere to the plate and mar the picture. Meanwhile rinse 
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out the tray first in use and partially fill it with a solution con- 
sisting of 20 ounces of water and all the alum it will hold in 




Negative Washing Box, 

solution. Allow the plate to remain in the alum bath five min- 
utes. Cleanse your hands from any adhering soda solution. 




Negative Rack. 

Again wash the plate, and set it on edge to dry in a negative 
rack. 

All the preceding instructions can be briefly summarized. 

1. Put some sensitive plates into dry plate holders. 

2. Make the exposure. 

3. After taking a plate out of the holder, place it in a tray 
filled with water. 
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4. Drain off the water and put the plate in the mixed develop- 
ing solution. 

5. Wash the plate and place it in the soda solution. 

6. Wash the plate and give it an alum bath. 

7. Wash the plate and set it in the rack to dry. When per- 
fectly dry, coat the plate over with negative varnish, and have 
that coating dry and hard. After this the surface of the plate 
may be touched by the fingers. 

Making Prints from Negatives. — At this point the work 
ceases to be one of faith, as the results are now to appear. An 
outfit of printing requisites comprises a printing frame, a porcelain 
pan, a vulcanite tray, some ready sensitized paper, a bottle of 
French azotate, a bottle of chloride of gold, a glass graduate, 
some hyposulphite of soda, a glass form, a Robinson trimmer, 
some sheets of fine card-board, a jar of parlor paste, and a bris- 
tle brush. ^ 

Blue Prints. — If you wish to make a blue picture on a 
white ground, commonly called a "blue print," procure a package 
of ferro-prussiate paper, place the negative, film side up, in a 
printing frame. Upon the negative lay a piece of ferro-prussiate 




Printing Frame. 

paper (this should be handled in a dim light) with the colored 
side down. Close the back of the printing frame and fasten 
it by setting the springs. Carry the printing frame to some 
place where the sunlight will fall upon it, and from time to 
time examine the print. As soon as the picture is clearly seen, 
take out the print and throw it into a pan containing clean water. 
After about twenty minutes remove the print and dry it in the 
sunlight. The result is a Dermanent blue and white picture. 
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which will at least answer for a proof and show the merit of your 
negative. 

Sensitized Paper Prints. — In the morning prepare a ton- 
ing bath sufficient for the prints to be toned that day. Put 7^ 
grains of chloride of gold into 7^ ounces of water. Label the 
bottle, ** Chloride of Gold Solution." Take 1 ounce of French 
azotate, 1^ ounces of the chloride of gold solution, and add 6 
ounces of water, and you have a toning bath which keeps well. 
Where the prints do not give the required tone, the bath must 
be strengthened by adding to it some new solution. Place the 
glossy side of a sheet of sensitized paper upon the film side of 
the negative in the printing frame. Z>o Ms in a very dim light. 

The printing has gone far enough when the print looks a little 
darker than you wish the finished picture to appear. Make as 
many prints from the negative as you desire. Wash the prints in 
several changes of water. Take seven ounces of the toning 
solution and change the prints to the pan containing it, where the 
prints should be turned over and over to make the toning even. 
The toning process should go on until the dark part of the pic- 
tures have a very faint purplish tint and the white portion is clear. 
Wash the picture, but preserve the toning solution. The pictures 
should now be left for twenty minutes in a solution composed of 4 




Robinson Trimmer. 

ounces of hyposulphite of soda, 1 ounce of common salt, \ 
ounce of washing soda, and 32 ounces of water. This solution 
should also be prepared a day or two in advance. Give the pic- 
tures a final and effectual washing. After they are dried, lay 
them out one by one and, using the Robinson trimmer, cut 
them to the desired size. Now spread over the back of each 
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in turn some parlor paste, and lay them down with the center oa 
the sheets of card-board. This operation is called " Mounting 
Pictures *' Press with a paper cutter upon the pictures and 
toward their edges until you are satisfied that they will lay flat. 

Further more explicit and complete instructions in the making 
of photographs, how they can be preserved in neat shape, in- 
structions for making stereoscopic and instantaneous pictures, 
transparencies, magic lantern slides, and photographs of micro- 
scopic objects, are to be found in a book which can be obtained 
for 50 cents per copy, published by the Scovill Manufacturing 
Company, entitled *' How to Make Pictures,'* by Henry Clay Price. 
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THE 

SCOVILL 

Portable 
Dry Plate Qotfits 

FOB AMATETJBS. 




^' . ,^^> 



Old 8t7l0 Sqaipmnt; Vtnr Style Squipme&t. 



'X*HE introduction of Dry Plates and the impetus given by them to the 
cause of Amateur Photography, created a demand for lig^ iind com- 
pact apparatus that could be easily carried about. That demand we anti- 
cipated and first met by the introduction of apparatus especially designed 
for the use of amateurs. 

When we announced an Outfit comprising a Camera, Holder, Tripod, 
Carrying Case, and a good Lens, for $10, a new era in Amateur Photog- 
raphy began, and it is destined to be henceforth a popular and cultivating 
recreation. 

The Cameras we make for amateurs are not mere toys^they have been 
used and approved by eminent photographers. Certainly no apparatus 
can compare with that made by our American Optical Co.'s Factory, in 
durability, accuracy and elegance of finish. It is in use in all parts of the 
globe, and has by merit won this^wi de-spread reputation. Be not deceived 
by what is copied after it. See that your apparatus bears the brand of our 
factory. 

The Ne Plus Ultra Outfit Cameras are warranted to produce pic- 
tures of the highest excellence ; they are accurate in every respect, aad are 
made of white wood, stained in imitation of mahogany, or ebonized. 

The 202, 202a, 76, 204 and the Tourists' Pocket Cameras are made of 
selected Spanish mahogany, finished with a fine French polish. They have 
all the latest improvements ; swing back, folding bed, &c. For compact- 
ness, portability and style, there is nothing equal to them. 

Every article enumerated in this Catalogue, has our guarantee, 

4 
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NE PLUS ULTRA APPARATUS OUTHTS, 

All Articles of wMcli m Warranted Accurate in Every Respect. 




NE PLUS ULTRA CAMERA. 

OUTFIT A, price $10.00, comprises 

A View Camera with rubber bellows and rigid platform, for making 
4x5 inch pictures, with 

1 Patent Double Dry Plate Holder; also 

1 Taylor Folding Tripod. 

1 *' Waterbury" Achromatic Nickel Plated Lens. 

1 Carrying Case. 

OUTFIT B, price $12.00, comprises Camera, Lens, &c., similar 
in style to Outfit A, but for pictures 6x8^ inches in size. 



OUTFIT C, price $18.50, comprises 

A View Camera for making 5x8 inch pictures. 

This Camera is constructed so as to make either a Picture on 
the full size of the plate (5x8 inches), or by substituting the extra front 
(supplied with the outfit) and using the pair of lenses of shorter focus, it 
is admirably adapted for taking stereoscopic nega.tives ; also, by the same ar- 
rangement, two small pictures, 4x5 inches each, of dissimilar objects can 
be made on the one plate. Included in this outfit are also 

1 Patent Double Dry Plate Holder. 

1 Large "Waterbury" Achromatic Nickel Plated Lens. 

1 Pair *' Waterbury" Achromatic Matched Stereoscopic Lenses. 

1 Taylor Folding Tnpod. 

1 Carrying Case. 

OUTFIT D, price $14.00, comprises Camera,, Lens, &c., similar 
in style to Outfit A, but for pictures 6^x 8^ inches in size. 



OUTFIT £, price $28.00, comprises Camera, Lens, &c., similar 
in style to Outfit A, but for pictures 8x 10 inches in size. 

EaUIFHEHt A-A. 

Consisting of Apparatus Outfit A, with 

1 Scovill Focusing Cloth. 1 W. L A. Ruby Lantern. 

1 dozen 4x5 Dry Plates. 

Complete for field service, Price, $12.25. 

11 
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EainPKBHT B-& 

Consisting of Apparatus Outfit B. with the additional articles enumer- 
ated in A-A. (Dry Plates 5x8 size.) 

Complete for field service, Pnce, $15.00. 

EQinPlCEHT C4i. 

Consisting of Apparatus Outfit C, with the additional articles mentioned 
in Equipment A-A. (Dry Plat.es 5x8 size.) 

Complete for field service, Price. $21.50. 



EQinPMEVT D-D. 

Consisting of Apparatus Outfit D, with the additional articles enumerated 

In A-A. (Dry Plates 61 x 81 inches.) Price, $18.00. 

Where sensitive Plates are taken to a photographer's and there devel- 
oped, printed from, and mounted on card-board, any of the above Equip- 
ments lack nothing that is essential. We recommend the amateur to finish 
his own pictures, and hence to procure one of the following equipments. 



EQUIPMENT A-A-A« 

Oomplote in every Beqniiite for making the Highest Olaei Fiotnrei, 

lAteking nothing for View Taking, JDevelopment and the Printing and. 
Mounting of Photographs, 

Consisting of Apparattis Outfit A $10 OO 

Also 1 Chemical Outfit 4 x 5 (see page 19) 6 50 

*' 1 Sensitized Paper Outfit, 4 x 5 (see page 20) 4 7^ 

PRICE, $20.50. 



EQUIPMENT B-B-B. 

Complete in every Bequisite for making the Highest Olasi Piotnrei. 

Consisting of Apparatus Outfit B $12 OO 

Also 1 Chemical Outfit 5x8 (see page 19) 7 50 

'* 1 Sensitized Paper Outfit, 5 x 8 (see page 20) 6 OO 

PRICE, $25.00. 

EQUIPMENT C-C-C. 

Complete in every Bequisite for making the Highest Class Piotnres. 

Consisting of Apparatus Outfit C. $18 50 

Also 1 Chemical Outfit 5 x H see page 19) 7 50 

" 1 Sensitized Paper Outfit (see page 20) G OO 

PRICE, $31.50. 

EQUIPMENT D-D-D. 

Consisting of Apparatus Outfit D $14 00 

Also 1 Chemical 0\it^t ('^ee page 19) 9 00 

'* 1 Sensitized Paper Outfit (see page 20) 7 00 

PRICE, $30.00. 
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American Optical Company's 
Apparatus Outfits. 

This apparatus is manufactured in New York City under our imme- 
diate personal supervision ; and, as we employ only highly skilled work- 
men, and use nothing but the choicest selected materials, we do not hesi- 
tate to assert that the products of our factory are unequaled in durability, 
excellence of workmanship, and style of finish. This fact is now freely 
conceded not only in this country but throughout Great Britain, Germany, 
Australia, South America, and the West Indies. 

OUTFIT No. 202, price $25.00, 

CONSISTS OF 

A Mahogany Polished Camera for taking pictures 4x5 inches, with 
Folding Bellows Body, single swing, hinged bed, and brass guides. It 
has a shifting front for adjusting the sky and foreground, with 

1 Daisy Double Dry Plate Holder ; also 

1 Canvas Carrying Case. 

1 Scovill Extension Tripod, No. 1 (for description, see page 24). 

OUTFIT No. 202 A, price $26.50. 

The same as No. 202, but with Camera for taking pictures 4^ x 5| inches. 

OUTFIT No. 203, price $38.00, 

consists of 
A Folding Mahogany Camera, fully described in the American Optical 




Com{)any*s Catalogue, and well known as the 76 Camera (see illustra- 
tion). It is adapted for taking 5x8 inch pictures, and also for stereo- 
scopic views— together with 

1 Daisy Double Dry Plate Holder ; also 

1 Canvas Carrying Case. 

1 Scovill Extension Tripod, No. 3. 

OUTFIT No. 204, price $4G.OO, 

consists of 
A Folding Mahog\ny (/AMERA of finest style and finish for taking 
61 X 8i inch pictures, with 

1 Daisy Dry Plate Holder ; also 
I Canvas Carrying Case. 
1 Scovill Extension Tripod, No. 8. 
For larger or special View Cameras, consult the American Optical Com- 
pany's Catalogue. 



We reoommend the purchase and use with the above Outfits of a 
Lens or Lenses selected from the list on pages 16 and 17. 

For Chemical and Sensitized Paper Outfits to be used with the above, 
reftor to pases 1 and 20. 
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Tourists' Pocket Outfits. 




TOURIST'S POCKET CAMERA FOLDED. 

(Extract from Photographic Times, March, 1883.) 
American Optical Co.'s Tourist's Pocket Camera. 
** This camera, of which a cut is appended, may be called new, as it is 
now advertised for the first time ; but several of these camer: s both of 
4x5 and 5x8 sizes, have been in use for months, and have given perfect 
satisfaction. When folded up, a 4 x 6 Tourist's Camera measures but 
51 X 6i X 2 inches, and it is without any projecting parts, pins or screws, 
so that it may be slipped into and not tear a gentleman's pocket. The 

rods which are used to move for- 
ward the front of the camera are 
easily detached from it and drawn 
out of the bed. The connector at 
the other end of the rods is just as 
readily unset. To replace these 
three parts when the camera is 
brought out for service, requires 
no more time or skill than to take 
them off. They are nicely adjusted, 
and are polished and nickel plated, 
so that they add to the handsome 
appearance of the camera, and con- 
trast well with its polished mahog- 
any surface and the purple hue of 
its bellows. The weight of this 
camera and its dry plate holder 
(but 14 pounds for the 4x5 size) 
is on the center of the tripod. There 
is less liability of vibration where 
tourist's pocket camera in use. the center of gravity is located as 

in this camera. In focusing, the front of the camera and the lens are 
pushed forward, thus avoiding any disarrangement of the focusing cloth. 
When the focus is obtained, further movement of the lens is checked or 
stopped by means of a screw acting on a spring, which is pressed at the 
ends against the focusing rods." 

Tourist's Pocket Outfit No. 0806. — 4 x 5 Tourist's Pocket Camera, with 
1 Daisy Double Dry Plate ITolder. 
1 Scoviii Extension Tnpod No. 1. 
1 Canvas Carryinp Case with Shoulder Strap. 

Price, complete, $33.00. 
Tourist's Pocket Outfit No. 0807.— 5 x 8 Tourist's Pocket Camera, with 
1 Daisy Double Dry Plate Holder. 
1 Scovill Extension Tripod No. 2. 
1 Canvas Carrjing Case with Shoulder Strap. 

Price, complete, $38.00. 

We reoommend the purchase and use with the above Outfits of a 
Lens or Lenses selected from the list on pages 16 and 17. 

For Ch'^mlcal and Sensitized Paper Outfits to be used with the above* 
refer to pages 1 and 20. 
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SCOVILL'S OUTFIT 

For PHOTOGRAPHING with the MICROSCOPE. 



Photographing with the microscope has hitherto been accomplished by 
the aid of elaborate and costly apparatus, and been applied chiefly to 
making illustrations for scientific magazines. The process used, that ot 
wet collodion in connection with sunlight, involved the procurement of an 
expensive heliostat to produce a steady illumination, for with any less 
powerful light the exposure would necessarily be so prolonged that the 
coating of the plate would dry and become useless. Mow all this is 
changed, for with the modern improvements in photography which are the 
result of the introduction of gelatine dry plates, the photographing of micro- 
scopic objects becomes as easy of accomplishment as the photographing of 
the beautiful and visible in nature is with the popular amateur outfits. 

The scientist and microscopist, instead of spending hours in making 
imperfect drawings, aided by the camera lucida, may in a few minutes, with 
the assistance of photography, produce a more perfect representation of a 
minute object than it is possible for the hand of man to do, working con- 
jointly with the eye. Not only can an enlarged image of a microscopic 
object be formed for illustration, but professors in colleges will find it a 
ready means to produce negatives of a suitable size from which may be 
made transparencies or magic lantern slides for exhibition to classes or the 
public. 




If this is done in the daytime, a room from which all white light is ex- 
cluded should be selected ; but if used at night, as in most cases it would 
be, the operations may all be performed in the midst of a family group for 
their interest and amusement, and to impart to them knowledge of the mi- 
nute lifejor orjjanisms of the world which the microscope alone can reveal. 

Scovill's Photomicroscopic Equipment, 

— CONSISTING OF — 

1 Scovill Special Half Plate Camera. 
1 Multam in Parvo Lantern, with Doable Condenser. 
1 dozen 43^ z 53^ size B Keystone Plates to make Negatives ; also 
1 dozen ZH x 4^ size A Plates for Transparencies. 
Price, Complete, $18.00. 
The presumption is that you are provided with a microscope. If not, 
we recommend the purchase of one from a regular dealer in microsoopical 
goods. 

Cifculat containing directions for use sent with each outfit. 
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Outfits for Instantaneous Plioto^apliy. 

Instantaneous Outfit No. 40I. 

CONSISTING OF 

202 Outfit $25 00 

Peerless Lens 12 50 

Instantaneous Drop (wood) for front of Lens 2 50 — $39 00 

Instantaneous Outfit No. 402. 

202Outfit 25 00 

No. 1 Darlot Rapid Hemispherical Lens 15 00 

Instantaneous Drop (wood) for front of Lens 250 — i200 

Instantaneous Outfit No. 403. 

202 Outfit 25 00 

Morrison's Celebrated B Group Lens, with metal Drop. . . 40 00 — 64 00 

Instantaneous Outfit No. 404. 

208Outfit 38 00 

No. 2 Darlot Rapid Hemispherical Lens 25 00 

Instantaneous Drop (wood) for front of Lens 2 50 — 65 00 

* Instantaneous Outfit No. 40B. 

208 Outfit 88 00 

Morrison's Celebrated C Group Lens, with Instantaneous 

metal Drop 50 00 — 87 00 

The same Chemicals and Printing Requisites can be procured for the 
above as for common Outfits. 



Lenses for Obtaining Instantaneous Pictures. 

B Morrison's Celebrated Group Lens, with metal Drop each, $40 00 

C " • •' *♦ '• •* 5000 

CC •• •• •' " •* ** 70 00 

No. 1 Darlot Rapid Hemispherical Lens, with wood Drop... ** 17 50 

•* 2 *' '• * "...•• 27 50 

- 3 '• •• '• •♦ ... •• 37 50 

Imitation Dallmeyer Lens ** 9 00 

•* •' Lenses, matched for StereoscopicWork, per pair, 17 00 

Pnuematic Attachment for Instantaneous Drop 5 00 
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M o n R 1 8 o :^r ' s 

CELEBRATED 

Wide - Angle View Lenses. 

PATENTED MAY 21, 1872. 




These Lenses are absolutely rectilinear ; they embrace an angle of 
fully 100 degrees, and are the most rapid luide^angle lenses made. We rec- 
ommend them for use with the foregoing outfits. 

PRICE OF MOBRISON S WIBE-AHGLE LENSES. 

No. 1, f diam. of lens, 4 x 4 in. plates, 3 in. equiv. focus, each, $25 00 
No. 2, 1 " " 4x5" 31 •* ** '* 25 00 

No. 3, 1 •• " 4i X 7i •♦ 4i " " *• 25 00 

No. 4, 1 " '• 5x8" 5i •* •' " 25 00 



ScoTiirs "Peerless" Quiet Acting Stereoscopic Lenses, 

FOR PORTRAITURE OR VIEWS. 

The Lenses are especially designed for Stereoscopic Photography, and 
are so constructed that they will work well for interiors or exteriors. 

They are particularly adapted for instantaneous work. 

Diameter of Lenses, \\ inch ; focal length, 34 inches. 

By removing the back lens and substituting the front combination, a 
focal length of 51 inches is obtained. 

They are supplied with six Waterhouse diaphragms in morocco case. 

Price, per pair $25 00 



ALL STYLES OF LENSES SUPPLIED. 
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BOOKS or INSTBP CTION. 

"HOW TO MAKE PICTURES," 

By henry clay PRICE. 

(SeoTiU's Photo. SeHes No. 4.) 

The ABC of Photography. 
50 Cents per Copy. Six Tboiuand Copies Sold in Six Months. 

// contains sitipU and full instruction in Amateur Photography, 

THE PHOTOGRAPHIC AMATEUR. 

By J. TRAILL TAYLOR. 
(ScoTill** Photo. Series No. 1.) 

Frloe, Cloth Botind, 75 Cents ; Illuminated Cover, 50 Cents. 

A Book of Reference for the Young Photographer, 
Either Ir^rofessional or Amateur. 



AN ELEMENTABT COTTBSE IN 

"DRY PLATE PHOTOGRAPHY," 

JZV TWELVE LESSOIf^S, 

— AS — 

Scovill's Photo. Series No. 6. 

Sent Poft-paid on Receipt of 'Z5c. 



AH ELEMEITTABT COITBSE IN 

PHOTOGRAPHIC CHEMISTRY, 

IN TWELVE LESSONS, 

As Scovill's Photo. Series No. 9. 

26 CENTS, POST-PAID. 

WILSONS PHOTOGRAPHICS. 

THE NEWEST AND MOST COMPLETE 

PHOTOQ-RAPHIC LESSON-BOOK. 

00VEE8 EVERT DEPABTMENT. 

352 Pages. Finely Illustrated. Only $4.00. 

By Edward L Wilson. . 
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Detailed Price List of Accessories. 



QCOYiLL's Pure Qiemioals 

AND ACCESSORIES, 

FOR, ■Js^J^:S.TN-C3- ]SrEa--A.TI"VES- 



We offer for use with any Outfit to take pictures 4x5 inches the fol- 
lowing goods packed securely in a wooden case : 



2 4x5 Japanned Pans, 

1 4 oz. Graduate, 

1 set 5 in. jap. Scales and Weights, 

1 oz. Bromide Ammonium, 

1 lb. Neutral Oxalate Potash, 

1 " Protosulphate Iron, 

1 " Hyposulphite Soda, 



1 lb. Alum, 

1 oz. Sulphuric Acid, 

1 bottle Negative Varnish, 

1 doz. 4x6 Dry Plates, 

1 Scovill Note Book, 

1 '• Focusing Cloth, 

1 W. I. A. Ruby Lantern. 



PRICE, COMPIiETE. $6.50. 



For use with any 5x8 Outfit we supply the same goods, with the 
exception of the substitution of 5x8 Pans and Plates for the 4x5 size. 

PRICE, COMPIiETE^ $7.50. 



6i X 8i CHEMICAL OUTFIT, PRICE, $9.00. 

BZUU PRINTS. 
S. P. C. 

Ferro-FniBsiate Paper Outfit for Printing and Monnting 4x5 Bine Print 

Pictnres. 

1 Glass Form (for trimming prints). 



14x5 Printing Frame. 

1 41 X 54 S. P. C. Vulcanite Pan. 
8 dozen 4x5 S. P. C. Ferro-Prus 

siate Paper. 

2 dozen sheets 64 x 84 Card -board. 

Prioe complete, $2.80. Seonrely packed in a Paper Box. 



1 Robinson's Straight Trimmer. 
4 Pint Tar Parlor Paste. 
1 1 inch Paste Brush. 



8. P. C. 

Foiro-PmBsiate Paper Ontfit for Printing and Monnting 5x8 
Bine Print Piotnres. 

This Outfit is like the one above, but with Printing Frame, Vulcanite 
Tray, Ferro-Prussiate Paper and Card-board adapted to 5x8 Pictures. 

Prioe complete, $3.50. Secnrely packed in a Paper Box. 

6i X 8i Ferro-Pmssiate Paper Ontfit Price, $4 25. 
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8. P. C. 

Sountiied Albnmfln Pi^wr Outfit for Printing, Toning, Fixing and Moonting 

4x6 Fiotnies. 



14x5 Printing Frame. 
16x7 Porcelain Pan Deep. 

1 4* X 5i S. P. C. Vulcanite Tray. 

2 do^en 5x8 S. P. C. Sensitized AU 

bumen Paper. 
1 bottle French Azotate, ) for 
1 ** Chlor. Gold,7igr. f toning. 
1 3 Ounce Graduate. 



1 lb. Hyposulphite of Soda. 

2 dozen sheets 6^ x Si Card-board 

with Gilt Form. 
1 i Pint Jar Parlor Paste. 
1 li inch Bristle Brush. 
1 Glass Form (for trimming prints). 
1 Robinson's Straight Trimmer. 



PrlM oompUtt, M.75. Seourtly paoked In a Paptr Box. 

8. P. C. 

Senatiied Albmnen Paper Outfit for Printing, Toning, Fixing and 
Mounting 5x8 Piotnree. 

This Outfit is like the one above, but with Printing Frame, Vulcanite 
Tray, Sensitized Paper, and Card-board adapted for 5x8 P ictures. 

Priot oomplttt, t6.00. Securely paoked in a Paper Box. 



6i z 8^ Senatifled Paper Ontfit. Piioe, 87.00. 



AMATEURS' PRICE LIST 



— OF — 



PtLotograph Carcis^ 



FOR MOUNTING YIEWS. 

PLAIN CARDS, WHITE OR GRAY. 

Per Package of 26. 

No.2. 9 X 11 $0 45 

" 2. 64x81 27 

PLAIN CARDS. WITH ORNAMENTED BORDERS. 

Per Package of 25. 

No.2. 10 X 12, White or Gray. (» x 8 Opening $1 00 

" 2. 9 X 11, •• " 5x8 " 80 

•• 2. 04 X 8^, •* •• 4x5 " 60 

" 9. 9 X 11, Black, 5x8 " 140 

" 9. 6ix8i, •' 4x5 •• 87 
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BLACK CARDS, ROUND CORNERS, With Plain 
Gilt Border around the Edge. 

Per Package of 25. 

No. 13. eix9i $1 18 

" 13. 64x81 100 

FOR MOUNTING PORTRAITS. 

CARD AND CABINET SIZES, ROUND CORNERS. 

Per Package of 60. 

No. 5. White or Gray, Card size $0 21 

** 5. '• *' Cabinet size 45 

CARD AND CABINET MOUNTS, ROUND CORNERS. 

Prepared for Mounting with Slee*s Preparation. 

Per Package of 50. 

No. 85. White or Amber, Card size $0 21 

" 85. " *• Cabinet size 50 

BLACK CARDS WITH GILT BEVELED EDGES. 

Per Package of 25. 

No,48. Card size $0 80 

" 43. Cabinet size 56 

" 26. 4x8i 85 

STEREOSCOPIC CARDS, 

ROUND CORNERS, FOR STEREOSCOPIC PICTURES, 

No. 5 Light Buff or Gray. 

Per Package of 60. 
8ix7 4x7 4ix7 41x7 

$0.87 $0 42 $0 45 $0 50 

Ail of the above Cards are from pure Stock (A. M. Collins, Son & 
Co.), which we guarantee will not injure the prints, and are entirely free 
from soda. 
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SOOA^ILL'S- 

Heady Sendtized Allsumezi Paper. 

# 

This Paper was expressly manufactured for and introduced by i|S to 
give to those who have not the skill, time, inclination or appliancei to sen- 
sitize photographic paper preparatory to printing, an article of the finest 
quality and of uniform sensitiveness. 

PRICE lilST. 

SizK. Pra DoBxir. 

4x 5 inches, in light-tight rolls, 2 dozen 1^ ^ 

6x 8 " •• *• 2 •* 87i 

18x22 " " " 1 *• goo 

To save loss, rolls are not broken. 
Tin Cases to hold one dozen, 18 x 22 Sensitized Paper, 80 cents each, 
three " " ** 50 



S- IP- C 

For Making Blue and White Pictures. 



The prestige of Photographic Papers manufactured in Europe is so 
thoroughly conceded, that the supply is drawn from that source. 

Recognizing this well known fact, we have our Ferro-Prussiate Paper 
made expressly for us there. Our brand S. P. C. is a sure index of 
superiority in texture, the paper is better wrapped than any other, and is 
noticeably free from spots, streaks or flaws. 

This paper is extremely simple in its manipulation, and therefore 
very convenient for making proofs from negatives. It is also adapted for 
the reproduction of Mottoes^ Plans^ Drawings, Manuscript, Circulars, and to 
show representations of Scenery, Boats, Machinery, &c., for an engraver to 
copy from. The rapidity with which a print can be made with this paper 
is for numerous purposes, and to men in some occupations, a very great 
recommendation in its favor. 

Size. PBIG£ LIST. Per Doun. 

4x5 inches, in 3 dozen light tight parcels * $0 16 

5x8** 3 " " 80 

61 X 8i " 3 " " 40 

8 X 10 " 3 ' •' 50 

To save loss, parcels are not broken. 

In lull rolls of 11 yards each, 29 inches wide, $5.00 per roll. 
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New Style'' Dry Plate Holder. 




(Patented.) 
Our "NEW STYLE" Toulle 'Dry Plate Holders are the best made, 
and answer the demand in dry plate work for something that will exclude 
all light. Prices of Extra Patent Double Dry Plate Holders are as follows t 

4 x5 Holders for two Plates each,$2 15 

4ix5i *• " '* " 2 16 

5x8 " ♦• " ** 2 93 

6ix8i " " " 4 60 

The Daisy Dry Plate Holder^ 




"This holder is a Daisy." The frequent repetition of this exclamation 
fixed the name by which our new holder is designated. It has the great 
merit of being lighter and of occupying less space than any other substantial 
holder that has ever been devised. Although constructed to hold two plates, 
it is not thicker than a single holder. The Daisy Holder opens like a book 
when the dry plates are being put into or taken out of it, and is so arranged 
that light cannot penetrate through from one side to the other. There are 
no projecting screws on this holder. What supplies their place is simple 
and more effective. The slides have no catches, as they are unnecessary. 
Price list same as "New Style." , 



The Flammang Single Dry Plate Holder. 




(Patented.) 
Arranged to take kits of lesser size. Price list same as " new style." 
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The Holders deicribed on the previous page, for use in very hot or 
cold,or very moist climates, should be made of cherry with zinc slides. In 
fact, the hardwood Holders are very desirable anywhere. 

4x6 Cherry Holder, any pattern $2 50 

4ix6i •* •• *' 2 50 

5x8 •* " •• 8 50 

61 x84 " '* *' 5 50 



The Soovill Extension Tripod. 

Patent Applied for. 




This Tripod possesses special advantages. It can be set up, ready for 
use, quicker than any other, and with less trouble. By turning the brass 
buttons shown in the accompanying illustration, the legs may "in a twink- 
ling" be extended to the desired length, and fastened. When this Tripod 
is placed on uneven ground, the camera it supports may be brought to the 
proper level by simply adjusting the length of the Tripod legs. Another 
commendable feature of the Scovill Extension Tripod is, that it has no 
detachable parts to be misplaced or lost. Combining as it does firmness, 
strength and lightness, this Tripod must at once find favor with the pro- 
fessional view taker, who very often wastes valuable time, or loses oppor- 
tune moments in placing the Tripod legs and changing their position to 
include just what is wanted in a picture, and to level the camera. The 
artist for a sketching trip finds the top of this Tripod a very convenient 
place to fasten his Easel, as well as his camera. 

No. 1, for 1-4 and 4x5 Cameras each, $8 50 

" 2, •• 5 X 8 Cameras " 4 00 

" 3, •' 6ix8l " •* 6 00 

Larger sizes made to order. 
24 



Digitized by 



Google 



NEGATIVE BOXES 




FOR HOLDING TWENTY-FOUR PLATES EAUH. 

3ix4i Price, each, $0 70 I 5 x8 Price, each, $0 95 

4x5 ♦• " 75 164x81 " " 105 

Light-tight Negative Boxes with Lock and Key supplied at double the 

above list prices. Special sizes to hold any number of 

plates made to order. 



Scovill's Efficient Plate Lifter. 




Described in the '■^ British Journal Almanac far 1883." 
This Plate Lifter is very nearly like an ordinary open end Thimble with 

a Pointed Piece of Metal soldered securely to it, as shown in the illustration. 
Where a number of plates are developed in one dish, this Plate Lifter is 

not only a convenience, but quite a necessity. • 

Being the largest makers of thimbles in the country, we are enabled to 

offer these Plate Lifters for the nominal price of 15 cents each. 

Scovill Developing Bottle 



For Holding 



EITHER 



Perrons Oxalate Developer 




stock Solutions. 

Or Carbonate of Soda used 

. with Pyro. Developer. 



SUPPLIED WITH PURE CLOTH KUBBEU TUBING (GUARANTEED). 

Bottle to hold one pint of solution each, $0 60 

•* " one quart ** " 75 

two quarts " " 100 

one gallon " '* 1 35 

LABEL WITH DIRECTIONS FOR USE ON EACH BOTTLE, 

25 



Digitized by 



Google 



AMERICAN OPTICAL CO.'S 

Camera Reversing Anachments 



Ko. 0, for 4 z 5 
Camera, $4. 



Uo. 1, for 5 z 8 
Camera, $5. 




ITo.2,for6lz8i 
Camera, 
$7.50. 



These Attachments an ImmoYably Fixed to the Top of Tripods. 



{Extracted from Photographic Times /or April.) 
MEANS FOB BEVEBSINO- CAMEBAS. 

"When the means for the reversal of a camera are brought into notice, 
it is a fair test to ascertain how quickly the movement can be consummated; 
is the mechanism intricate or the reverse ; and, finally, does it aid in picture- 
taking, or, per contra, impair the worth of the productiqn. 

*'\Vhen the new reversing attachment devised at the American Optical 
Co.'s factory is seen, no manual of instruction need be consulted to ascer- 
tain how it is applied or worked. This is obvious. A cut does not convey 
an idea of its merit thus readily. 

'* Two brass plates, hinged at the end, are opened to form a right angle, 
and held rigidly in that position, or are brought together and tightly clamped 
by a rod with a hooked end, which plays through an opening in the brass 
plate secured fast to the tnpod top. Upon the upper plate the camera is 
set or unset at pleasure. Whether in the vertical or horizontal position, the 
camera is held so firmly as to be secured against vibration. The reversal 
can be effected in an instant. " 



PRICE LIST. 

No, 1, for 3i X 4i plates $1 20 

" 2, " 4 X 6 *• 135 

•* 3, " 4i X 5^ " 180 

" 4, " 4i X 6i •• 186 

«• 5, " 5x7 •• ^ 140 

*« 6, •♦ 5 X 8 * 150 

" 7, "OJx 8i " 176 

«• 8. " 8 X 10 *' 2 26 

•* 9, "lO X 12 " 8 00 

LARGER SIZES MADE TO ORDER. 

DEOOBATEr NEGATIVE WASEINQ BOXES, 40o. additional for eaoh siie. 
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SCOVILL'S ADAPTABLE WASHING BOZ. 






ijillll j^fii, ' ^ 




Besides enlarging the upper spout, which is the outlet of our Negative 
Washing Boxes, we have introduced a new pattern of 8x 10 size with two 
features which must commend themselves as being very desirable. A false 
bottom with perforations in every square inch has been put in this Box. 
The recpiving pipe conducts the water underneath the false bottom. The 
result accomplished by this form of construction is to prevent the water 
passing through the Box with too great force. Not only is it checked, but 
it is also equally distributed so that every plate and each portion of a plate 
is washed equally. 

This Adaptable Box is also improved by being arranged for 6J x 8^^ 
5x8 'and 4x5 Dry Plates in addition to the 8 x 10 size. 

Price each $2.75. 



TRANSPARENCIES. 

Transparencies are an elegant adornment for the home. 
Hitherto they have been sold at very high prices, as is was not 
known how readily such pictures can be made by any one. Consult 
chapter xii., page 53, second edition of " How to Make Pictures," 
and see if such is not the fact. 

Transparency Frames are made plain or with ornamental 
border ; with rings on the side to make them hang horizontally^ 
or with rings on the end to allow them to hang vertically. In 
ordering, please specify which pattern is desired. 

PRICE LIST. 

SIZE. JEACH. 

4x5 inch Transparency Frames 30c. 

^x^ " " '• 33c. 

5 x8 " ** " 35c. 

6Jx8} •* " " 40c. 

8 xlO *« " •« 50c. 

10x12 «* " •* 60c. 
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To give Transparencies a finish, they are backed when^ pirt 
into Transparency Frames with a piece of Ground Glass, either 
plain or with etched margin. We offer this glass at the follow- 
ing prices : 



8ISB. 








PBR LIGHT. 




PBR UOHT. 


4x5 Ground 


Glass. 


Plain, 


20c. 


Etched Margin 


50c. 


4ix5i 




'* 




22c. 


.. 


50c. 


5x8 




«4 




25c. 


•t . «« 


55c. 


6Jx8i 




" 




80c. 


it «• 


60c. 


8k 10 




t« 




35c. 


« <« «« 


70c. 


10x13 




M 




50c. 


t( «« 


80c. 



Parties having Old Plates can utilize them, after the film has 
been cleaned off, to protect the picture side of a Transparency, 
over which they have flowed some Ground Glass Substitute. 

Grotmd Glass Substitute, 50a per Bottle. 

This, naturally, should be put on after the Transparency is 
dry. Do not use heat to dry it. In short, proceed as when var- 
nishing a negative. When the Ground Glass Substitute is dried, 
protect this surface with the plain glass and bend down the edge 
of the Transparency Frame. 



CRAPEAU'S ACTINOMETER, 

FRIOE 50 CENTS. 

Both the amateur and the professional view taker are often puzzled to 
determine the length of exposure that should be given under varying 
atmospheric conditions and at direreni hours of the day. Experience and 
a carefully kept note-book are both helps, but they do not insure against 
over- or xinder-ezposure. Crapeau's Actinometer is a simple device to 
measure the force and power of light, and by this means to determine the 
duration of an exposure. Explicit directions for use accompany every one 
that is sold. They are made of vest pocket size. 
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• * 8. P. O. — * 

Vulcanite Developing Trays 

(IHADB OP SEIiECXED lUETAIi) 

— FOR — 

Dry Plate Photography. 

SIZ«. PRICE EACH. 

4^ X Scinches 20 cents. 

5ix 84 ♦' 25 *• 

7x9 " 30 *' 

D xll •♦ 40 '* 

BXJ RNISHERB. 




— 7FRICES 

6 inch roll $15 00 

10 *' 25 00 

If by accident, or otherwise, the burnishing tool becomes defaced, it can 
be replaced with a new tool at a mere nominal cost, and the machine is as 
good as new. 

29 



Digitized by 



Google 



AMATEUR VIEW ALBUMS. 

How often the Amateur Photographer is heard to remark, that as fast 
as he makes prints from a negative his friends get away with them, and 
none are left to be treasured up as evidences of his advancement in the 
art. In order to keep at least one picture from each negative, and to 
arrange the collection in the best manner for display and preservation, taste^ 
ful albums have been introduced by the Scovill Manufacturing Company. 

Each album has 48 pages, 24 leaves. In them the finest card-board 
only is used, chemically free from anything that could injure a print. 
Muslin cloth covers, with leather back and corners, finish the albums suf- 
ficiently to make them an ornament in a library or on a center table. 

PRICES ARE A8 FOLLOWS: 

Witb asaof 
Plaia. amzaaei. OmI 

View Albums, for4x 5 pictures or smaller size, each, $1.10 $1.50 6x 7 

"5x8 ** " 1.30 1.70 7x10 

" 6J.x8i •• '* 1.95 2.86 10x12 

"8x10 " " 2.40 2.80 11x14 



ARTISTS' and DETECTIVES' CAMERAS. 

A very light Camera has been devised, which, by reason of its shape, 
canvas covering and leather handle, looks like an innocent hand satchel. 
It has not come to be generally known, but such is the fact, that Artists of 
renown and shrewd Detectives carry about these cameras, and pictures 
are secured by them for their diflferent lines of study through their instru^ 
mentality in a manner which is perfectly simple — in fact it requires no 
skill other than to get within the range of focus of the unsuspecting vic- 
tim. As the party, whether man, woman or child, is not aware that any^ 
thing unusual is transpiring, the expression of the countenance and the 
pose are not arranged with reference to their appearance in a picture. 
A quick working lens is hidden in the camera, and also a few plateholders. 
By pressing on a spring or a rubber ball,either pf which are made to work 
noiselessly, the whole operation of exposure is completed. 

Price with double holder, pneumatic exposer, but without lens, $18. 00 
Price complete, and with lens 30 00 
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GENERAL PRICE LIST. 

Chemicals subject to Fluctuation in Prices. 

Glass Forms, Stereo each, $ 40 | Glass Forms, 4 x5 each, $ 50 

Card Glass Forms *' 25 ] " 5x8 " 1 00 

Cabinet" *' " 50 1 " Cix8i.... " 125 

Robinson's Straight Trimmers *• 50 

Revolving " withguide^ " 100 

Scovill Focusing Cloths " 100 

Printing Frames, 3i X 4^ " 65 

4x5 " 55 

4ix 5i ♦* 55 

4ix 64 : ♦• 60 

5x7or5x8 " 70 

6ix8i " 70 

Neutral Oxalate Potash per lb., 50 

Protosulphate Iron " 10 

Sulphate Iron and Ammonia •' 18 

Oxalic Acid per oz., 10 

Citric Acid '. '* 15 

Bromide Ammonium .....' " 12 

" Potassium " 10 

Iodide " *' 20 

Nitrate Uranium : *' 90 

Red Prussiate Potash " 10 

Litmus Paper per sheet or book, 05 

" *' per box, 40 

Carbonate Soda (Sal Soda) per lb., 10 

Pyrogallic Acid per oz., 46 

Sulphuric Acid *• 12 

Bichloride Mercury '• 15 

Chloride Ammonium ' " 10 

Liquid Ammonia, cone per lb., 34 

Hyposulphite Soda " 10 

Alum, Powdered '* 10 

Chrome Alum (commercial) in box *' 20 

India Ink (for stopping out) per stick, 25 

Gihon's Opaque per dake, 50 

French Azotate (for toning) per bottle, 25 

Chloride Gold and Sodium per bottle of 15 grains, 35 

" "30 " 55 

Keystone Varnish per bottle, 50 

Parlor Paste (for mounting pictures) 4 pint jar, 20 

pintbottle, 30 

*' " " quart jars, 65 

Acetate Soda i lb. bottles, 15 

Ground Glass Substitute per bottle, 50 

Scovill's Focusing Glasses each, 75 



C. C. H. 

Dropping Tubes 

Ground Glass, 4 x 5 

5x8 

•* 6ix 84 

Canvas Case for Tripods, Nos. 1 and 2. 
Nos. 3 and 4. 

Scorviirs Note-books No charge 

W. I. A. Dry Plate Lanterns each, 50 

Scovill's Improved Dry Plate Lanterns " 2 00 

Multum in Parvo Dry Plate Lanterns " 6 00 
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T H K 



Photographic Times 



AND 



AMERICAN PHOTOGRAPHER. 

82.00 FEB AHHITM. SnTGLE CX)PIE8, 26 OEHTS. 

Is the organ of both the professional and the amateur. Among its con- 
tributors are the highesf authorities in the art. The department '* For the 
Beginner " is full of useful information and answers to the queries of 
amateurs. SCOVILL M'F'G CO., Publishers. 
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JOHN G. HOOD. Established 1866. ^m. d. h. wilson. 



WILSON, HOOD & CO. 

No. 825 Arch St., Philadelphia, 

SOLE AGENTS FOR THE 

Hoss and SteinheU Lenses, 



Offer for Sale all Varieties of 



PHOTO. GOODS 

FOR DRY AND WET PLATE PHOTOGRAPHY. 

OUTFITS MADE BY 

AMERICAN OPTICAL CO., SEMMENDINGER, 
ANTHONY, BLAIR and WALKER. 

DRY PliATES MANUFACTURED BY 

Uorden, Cramer, Beebe, Carbutt and Eastman. 

Monogram Emulsion, - - $1.25 for 4 ounces, 

"W.Bf.c." ixstaStajteous ]>rop. 




Pneumatic, small size, 16 00 

Pneumatic, large size, 7 00 

Complete Price Lists mailed free. 
We have Dark Room for use of Amateur Photographers. 
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QAYTON A. DOUQLAS8. 



DouglassJhompson&Go. 



229 & 231 STATE STBEET, 



CHICAGO, 




^BlvcvtoC|/^C^pPt4^. 



PHOTOGRAPHERS' 

Booksellers, Stationers, Publishers 
and Newsdealers. 



;^* It will pay you to send for our Price Lists and Circulars of 
information. All Free. Send us your name. 
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BUY THE BEST ! 



IT IS SAFER. 



IT IS CHEAPER. 



DALLMETEB LENSES. 

SUCCESS & NOVEL CAMERAS. 
STANDARD CHEMICALS. 



AlHONY'S 

Flioto.Biilletin 

SUBSCRIBE FOB IT. 



The Cheapest and 
Best Photo. Monthly 
pnbllshed. 

$2.00 a Tear for 
ninstrated, and 91.00 
for UnlUnstrated. 



EXACT WEIGHTS 




The most complete 
J and perfect Appar»* 
tns of their kind. 



AND MEASURES. 



SEND FOB 

Illustray Catalogue 

AND 

CIBCULABS. 



EASTMANS D£T PLATES, 

RAPID AND IN8TANTANIOU8. 

SPECIAL— The Softest and Quickest Made. 

TBOPICAL—The only Ones for Summer Use. 



E. & H. T. ANTHONY & CO., 

591 Broadway, New Tork, 

DRALKRS IN 

EVERYTHING pertaining to the PHOTO. ART. 
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Photographers' 

Card 

Warehouse. 



A.M.COLLINS,SON&CO. 

627 AKCH ST., 622 CHERRY ST., 

PHILADELPHIA, 

MANTJFAOTUIiE ALL KINDS OF 

MOUNTS 

REQUIRED BY RHOTOGRAPHERS. 



PRICE LISTS ON APPLICATION. 
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